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PEACTICE   OF   SUEGEEY. 


THE  SURGERY  OF  THE  RESPIRATORY 
SYSTEM. 


CHAPTER  xyn. 

THE  SUSGICAL  AFFECTIONS  OF  TEE  HOSE. 
Wounds. 

Incised  and  lacerated  wounds  of  the  nose  generally  do  well  on  account  Woimds. 
of  the  freedom  of  its  vascular  supply.  The  edges  of  any  wound  should 
consequently  he  carefully  hrought  together  and  fixed  with  sutures,  even 
if  the  part  he  nearly  separated  from  the  hody.  For  this  purpose  very 
fine  silk  should  he  used,  and  great  care  exercised  in  the  accurate  adjust- 
ment of  the  parts ;  a  suture  heing  passed  through  the  cartilages  when 
they  have  heen  divided.  In  the  case  illustrated  in  Fig.  255  the  nose 
was  nearly  cut  ofi',  the  edges  of  the  wound  were  adjusted,  and  a  good 
recovery  ensued.  The  case  occurred  in  the  practice  of  my  lamented 
late  colleague,  Mr.  Poland. 

Fracture  of  the  Kose. 

A  blow  upon  the  nose  may  cause  a  fracture  of  the  nasal  bones,  and  Fractore  of 
w  hen  no  displacement  is  present,  little  treatment  is  required  beyond  "^"•^  bones, 
the  application  of  cold-water  dressing,  or  perhaps  ice,  for  the  first  few 
hours,  for  these  bones  rapidly  reunite. 

When  displacement  has  taken  place,  the  Surgeon  must  restore  the 
misplaced  bones  by  external  manipulation,  aided  by  pressure  applied 
from  within  the  nasal  cavity  by  means  of  the  blades  of  the  ordinary 
dressing  forceps,  a  probe,  or  some  such  instrument  as  a  female  catheter. 
When  the  parts  have  been  restored  to  their  natural  position,  or  as 
nearly  so  as  the  Surgeon  can  succeed  in  doing,  care  is  to  be  observed 
that  no  external  pressure  is  employed  by  which  they  may  be  displaced. 
Plugging  of  the  nostrils  is  a  useless  practice.  When  the  force  has  been 
severe  and  direct  upon  the  nose,  fracture  of  the  skull  may  complicate  Fnctnsiof 
the  case — fracture  either  of  the  ethmoid  bone  forming  the  floor  of  Hm  ^  **"*• 
base  of  the  iknll,  as  has  been  illustrated  in  the  chapter  on  injuries  of 
the  skull  (Fig.  57),  or  fractiire  of  the  frontal  bone.    This  lattet  foim 
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F«ctore  of    of  fracture  may  generally  be  recognised  by  the  swelling  and  crepitation 
irontal  iiiiiit.  gf  emphysema  aboat  the  forehead,  or  the  crepitos  of  the  fracture  with 
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Drawing  Uluitrating  the  repair  after  an  inciied  woond  of  the  nose. 
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displacement,  &c    Cases  of  fracture  of  the  frontal  sinus  require  no 
special  treatment,  they  generally  do  well. 

In  children  the  cartilage  of  the  nose  may  be  displaced  from  the  nasal 
bones  in  consequence  of  an  injury,  and  unless  replaced  permanent  de- 
formity will  ensue.  The  Surgeon  should  consequently,  when  this  acci- 
dent takes  place,  do  his  best  to  restore  the  misplaced  parts,  and  to  keep 
them  in  apposition,  although  some  difficulty  is  often  experienced  in 
doing  this. 

EplstaxiB. 

Bleeding  from  the  nose  is  an  occurrence  of  some  frequency,  and  when 
not  too  free  or  lusting  rarely  requires  surgical  interference.  It  may  be 
the  result  of  an  injury — traumatic  ;  or  associated  with  some  cancerous 
affection  or  fibrous  growth  from  the  base  of  the  skull  or  other  local 
cause ;  or  it  may  be  the  direct  consequence  of  some  fulness  of  the 
vessels  of  the  head.  It  is  found  also  as  a  kind  of  peutive  exadation  in 
ansmic  and  cachectic  subjects;  after  purpura  or  tiom  hepatic  disease, 
and  may  be  supplementary  to  the  catamenia. 

TBSATifBifT. — For  its  successful  treatment  its  cause  must  be  made 
out.  When  traumatic  it  usually  stops  without  aid.  When  due  to 
plethora  of  the  vessels  from  any  cause  it  is  often  salutary,  and  is  to  be 
checked  only  when  too  copious  or  lasting.  When  of  a  passive  nature  it 
is  serious,  for  anssmic  feeble  subjects  cannot  bear  loss  of  blood,  and  the 
loss  tends  to  agg^vate  its  cause.  In  one  case,  therefore,  saline  purga- 
tives may  be  of  value ;  in  another,  iron  in  fnll  doses,  or  gallic  acid  in 
gr.  V  or  gr.  X  doses.  Indeed,  for  its  treatment  no  definite  rules  can 
be  laid  down,  it  being  a  common  associate  of  so  many  different  con- 
ditions, local  and  general. 

When,  however,  life  is  threatened  by  its  severity,  real  or  compa- 
nUre,  the  Surgeon  is  bound  to  interfere.    The  head  should  be  kept 


SPISTAXIS,  WITH  ITS  TBEATKBNT. 


3 


raised,  and  cold  applied  to  the  nose  and  frontal  sinnses  by  ice  when  it  can 
be  obtained.  Cold  to  the  nape  of  the  neck  is  also  often  of  nse.  A 
steady  stream  of  some  cold  saline  liquid  (a  teaspoonf  ol  of  carbonate  of 
soda  and  common  salt  to  a  pint  of  water  being  as  good  as  any),  passed 
through  the  nostril,  is  a  very  effectual  mode  of  treatment.  For  this  Doaehe. 
purpose  the  double-action  india-rubber  enema  apparatus  with  a  nose- 
piece  to  introduce  into  the  nostril  may  be  employed ;  or  Dr.  Basch's 
vaginal  syphon  donche,  applied  as  in  Fig.  256,  the  patient  breathing  at 
the  time  through  the  mouth,  which  should  be  kept  wide  open ;  Pro- 
fessoT  Weber,  of  Halle,  having  discovered,  years  ago,  that  while  the 

Fio.  3S6. 


Nasal  douche. 

patient  is  breathing  through  the  mouth  the  soft  palate  completely 
closes  the  posterior  nares,  and  does  not  permit  any  fluid  to  pass  into  the 
pharynx.  The  popular  methods  of  placing  the  patient  in  the  erect 
posture,  and  raising  both  arms  above  the  head,  may  likewise  be  used. 
They  are  unquestionably  good.  Should  these  measures  fail,  the  nostril  Flagging. 
or  nostrils  must  be  plugged. 

Plugging  nose. — ^To  do  this  effectually  some  skill  is  necessary ;  to  do 
it  otherwise  is  useless,  if  not  injurious.  To  plug  from  the  anterior 
nares  alone  is  to  trifle  with  the  hemorrhage,  it  merely  masks  the  escape 
of  blood  and  directs  it  down  the  pharynx,  under  which  circumstances 
severe  loss  of  blood  may  take  place  without  knowledge.  To  perform  Mode  of 
the  operation  of  plugging  efPectually,  a  plug  of  lint,  cotton  wool,  or  pl^gfug. 
compressed  sponge,  an  inch  and  a  quarter  long  and  an  inch  wide,  should 
be  prepared  and  futened  in  the  middle  by  a  piece  of  strong  nlk  ot 
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whipcord,  an  end  about  six  or  nine  inches  long  being  left.  With 
Bellocq's  oanola  (Pig.  257),  a  long-eyed  probe,  or  an  elastic  catheter,  a 
doable  thread  of  the  same  strong  material  should  be  passed  into  the 

Fio.  257. 


c 


Bellocq's  canals  for  pining;  nostrils. 

nose  along  its  floor,  through  the  posterior  nares  into  the  pharynx,  and 
the  loop  caught  either  by  the  fingers  or  forceps  and  held  while  the  in- 
Btrument  is  withdrawn  through  the  nostril.  There  will  then  be  the 
loop  hanging  out  of  the  mouth,  and  the  two  ends  out  of  the  nostril. 
The  loop  is  then  to  be  fastened  firmly  to  the  pledget  that  has  been  pre- 
pared. This  plug,  having  been  well  oiled,  is  then  to  be  drawn  into  the 
mouth  by  applying  traction  upon  the  ligatures  protruding  from  the 
nostril,  tilted  with  the  finger  behind  and  above  the  soft  palate,  and 
carefully  adjusted  or  wedged  into  the  posterior  nares ;  by  this  means 
the  escape  of  blood  into  the  pharynx  will  be  prevented.  The  two  conls 
hanging  from  the  anterior  nares  are  then  to  be  separated,  and  the  nasal 
cavity  filled  with  compressed  sponge,  lint,  or  cotton  wool,  which  should 
be  introduced  between  them,  the  whole  mass  being  made  secure  by 
tying  the  two  cords  across  the  plug  that  has  been  introduced  in  front, 
and  fastening  them  in  a  bow  to  allow  of  unfastening.  Should  any 
•typtic  be  deemed  necessary,  the  sponge,  cotton  wool,  or  lint,  intro- 
duced into  the  anterior  nares  may  be  saturated  with  the  solution  of  the 
perchloride  of  iron,  tannin,  matico,  or  a  concentrated  solution  of  alum. 
In  this  way  the  possibility  of  any  escape  of  blood  from  either  opening 
into  the  nose  can  be  effectually  prevented,  and  the  most  dangerous 
epistaxis  absolutely  controlled.  To  remove  the  apparatus,  the  knot  at 
the  anterior  nares  is  to  be  undone  and  the  anterior  plug  taken  out,  the 
posterior  being  readily  drawn  from  its  position  by  means  of  the  end 
attached  to  it  in  the  pharynx ;  this  end,  which  need  not  be  more  than 
six  inches,  may  be  left  hanging  down  the  patient's  throat.  The  plug 
should  not  be  left  in  more  than  three  or  four  days,  but  may  be  re- 
introduced if  necessary,  the  Surgeon  taking  care  to  preserve  in 
niH  the  two  pieces  of  cord  that  have  been  passed  along  the  floor  of 
the  nose. 

Lipoma,  or  Hypertrophy 
of  the  nose,  is  a  readily  recognisable  affection ;  it  is  a  disease  of  the 
skJn  and  subcutaneous  tissue  (not  of  the  cartilages),  in  which  the  fol- 
licles freely  participate ;  it  is  confined  to  the  apex  and  bXss  of  the  organ. 
The  enlargement  is  sometimes  general,  at  others  the  swellings  are  pen- 
dulous,  lobahted  and  loose.    The  capillaries  of  the  part  are  sometimes 
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congested,  giving  the  growth  a  parplish  hue.  It  i^  as  a  role,  pain- 
less, and  causes  only  mechanical  annoyance;  it  interferes  at  times 
with  vision  and  the  functions  of  the  nose  ;  it  moreover  wounds  the 
vanity. 

Nothing  hut  the  removal  of  the  growth  can  be  suggested.  This  can  Treatmeut. 
be  done  without  danger  and  with  no  great  ditiiculty.  The  redundant 
mass  is  to  be  dissected  off,  care  being  observed  not  to  encroach  upon 
the  nostril.  This  is  best  done  by  introducing  the  little  finger  or  a 
s}jatula  into  the  nostril,  and  shaving  the  redundant  mass  off  the  carti- 
large  with  a  scalpel.  What  bleeding  takes  place  can  usually  be  checked 
by  cold,  styptics  or  torsion ;  the  wound  that  is  left  must  be  allowed  to 
granulate.  The  Surgeon  should  not,  however,  take  away  too  much  or 
go  too  deep ;  some  covering  to  the  cartilages  should  be  left.  The  dis- 
ease rarely  returns.  The  late  Mr.  Hey,  of  Leeds,  was  the  first  to 
perform  this  operation. 

Lupus  Exedens. 

This  affection  is  more  common  on  the  nose  than  any  other  part  of  the  Lnpus, 
body,  and  it  is  often  very  destructive ;  indeed,  it  may  destroy  the  whole  ««^^m- 
organ.    It  is,  however,  more  amenable  to  treatment  than  is  usually 
supposed.      It  is  too  often  described  as  a  strumous,  and  therefore 
cotistitutional    affection,   and  regarded    as    incurable.     It   would   be 
well,    however,    if    Surgeons  would  practically  regard  it  more  as  a 
local  one.      The   best  local  treatment  is   excision   or    cauterization.  Treatment. 
Nitric  acid,  the  acid  nitrate  of  mercury,  potassa  fusa,  and  chloride  of 
zinc,  in  stick,  are  doubtless  good  caustics,  but  the  galvano-caustic  is 
far  superior  to  any.     The  worst  case  of  lupus  of  the  nose   I  ever 
saw  was  the  one  illustrated  in  Fig.   258 ;  it  had  existed  for  years, 
and  was  cured  in  a  month,  after  one  free  application  of  the  galvanic 
cautery,  every  ulcerating  tubercle  of  unhealthy  tissue  having  been 
freely  destroyed.     Fig.  268a  illustrates  the  case  after  recovery,  with 
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the  ontliDe  of  a  flap  for  a  new  nose.    Tonic  treatment  should,  how- 
crert  not  be  neglected;  while  mm  a  paJliAtive  application,  cod-Uvex  oW 
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is  very  good;  tnenic  also  is  highly  commended  by  Messrs.  Hunt  and 
Milton.    In  some  cases  excision  may  be  employed. 

Tbe  lupns  non-exedens  may  be  regarded  as  an  early  stage  of  the  lapus 
exedens ;  both  have  a  papular  origin  and  become  tubercalar,  the  tuber- 
cles ulcerating  at  a  later  stage. 

Epithelial  cancer  and  rodent  cancer 
may  attack  the  nose,  the  former  appearing  at  first  as  a  warty  growth 
which  subsequently  ulcerates ;  the  latter  as  an  ulcer  from  the  firat.  In 
the  epithelial  cancer  the  margin  of  the  sore  is  more  irregular  and 
thicker  than  in  the  rodent  ulcer,  although  in  advanced  cases  it  is  some- 
what difficult  to  disting^h  between  the  two.  Indeed  the  epithelial 
cancer  may  run  into  the  rodent  cancer,  i.  e.  a  case  may  begin  as  the 
former  and  end  as  the  latter.  The  treatment  of  both,  however,  consists 
in  the  total  destruction  of  the  ulcerating  surface,  with  its  edges,  by 
cautery,  escharotics,  or  the  knife.  I  have  treated  many  of  the  epithe- 
lial forms  by  means  of  the  galvanic  cautery  with  gratifying  success. 
The  disease  is,  however,  liable  to  return  like  other  cancers. 
Bhinosoopy. 

The  examination  of  the  nasal  cavity  may  be  made  through  the  nos- 
trils by  means  of  a  speculum,  or  through  the  posterior  nares  by  means 
of  a  mirror  introduced  behind  the  soft  palate  after  the  same  fashion  as 
in  laryngoscopy,  the  parts  being  reflected  in  the  mirror  illuminated  by 
sun  or  artificial  light.  Much  aid  may  also  be  obtiuned  by  means  of  the 
finger.  Czermak  speaks  highly  of  the  value  of  a  small  mirror  intro- 
duced through  the  nostril,  which  should  be  well  illuminated.  I  have, 
however,  found  all  the  help  I  wanted  in  posterior  rhinoscopy,  taking 
care  to  draw  forward  with  great  gentleness  the  soft  palate  by  means 
of  forceps,  but  this  method  of  examination  is  always  a  difficult  one. 

Diseases  of  the  Vostril  causing  Obstmction. 

These  are  very  common,  and  for  such  the  Surgeon  is  often  consulted. 
In  the  infant  such  a  condition  may  be  the  result  of  congenital  syphilia, 
which  will  be  indicated  by  the  history  of  the  case  and  by  the  concomi- 
tant symptoms.  The  amiffles  in  infancy  are  very  characteristic,  and 
-should  always  direct  the  practitioner  to  look  out  for  some  syphilitic 
affection ;  in  isolated  cases  such  a  symptom  may  be  the  only  one  of 
hereditary  syphilis,  and  by  proper  treatment  it  may  be  cured  without 
any  other  complication  making  its  appearance;  although,  as  a  rule,  if 
looked  for,  some  cutaneous  affection  will  be  observed.  A  grain  of  grey 
powder,  with  three  or  four  grains  of  dried  soda,  twice  »  day,  generally 
proves  quite  sufficient  to  cure  the  disease.  When  the  mother  is  suck- 
ling, the  child  may  be  physicked  through  the  mother,  five  or  more  grains 
of  the  iodide  of  potassium  with  quinine,  given  half  an  hour  before 
suckling,  three  times  a  day,  answering  every  purpose.  Of  late  years  I 
have  followed  no  other  practice. 

Warty  growths  are  sometimes  met  with  at  the  orifice  of  the  nostril, 
causing  obstruction,  and  I  have  recorded  such  a  case ;  they  are  cured 
by  the  removal  of  the  g^wths. 

Foreign  Bodies  in  the  Nasal  Cavity. 

Whenever  a  child  suffers  from  any  obstruction  to  the  nasal  cavity, 

the  presence  of  a  foreign  body  should  always  be  suspected,  and  the 

practitioner  in  such  instances  should  never  allow  himself  to  be  misled 

by  tbe  mbtence  ci  a  history  of  its  introduction,  for  instances  are  not 
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imcommon  where  some  foreign  body  has  been  left  in  the  nasal  canal 
for  manj  months.  A  child,  four  years  of  age,  cam«  under  ray  care, 
who  had  suffered  from  all  the  miseries  of  an  obstructed  nasal  passage 
for  eight  months,  from  the  presence  of  a  plum-stone ;  many  remedies 
had  been  tried,  but  without  effect,  the  foreign  body  being  unsuspected ; 
its  removal  was  rapidly  followed  by  convalescence.  Ulcerations  of  the 
mocous  membrane,  from  the  inflammation  excited  by  the  foreign  body, 
may  tempt  the  Surgeon  to  overlook  the  nature  of  the  case ;  he  must 
therefore  remember  that  such  a  disease  as  ulceration  of  the  nose  in 
children,  except  at  the  immediate  orifice,  is  by  no  means  common,  and 
that  the  probabilities  of  its  being  excited  by  a  foreign  body  are  very 
great.  When  only  one  nostril  is  affected,  the  diagnosis  is  more  sure. 
The  removal  of  these  bodies,  when  firmly  impacted,  requires  some  care,  Mode  of 
and  the  administration  of  chloroform  cannot  be  too  highly  recom-  removal. 
mended,  particularly  when  the  child  is  young.  A  firm,  hook-bent  probe, 
introduced  down  the  floor  of  the  nose,  may  be  passed  with  facility 
behind  the  foreign  body ;  or  a  noose  of  wire,  twisted  or  not,  inserted 
along  the  septum,  and  half  turned,  will  generally,  after  one  or  two 
attempts,  hook  out  the  offending  body ;  in  some  cases  a  pair  of  forceps 
will  suffice.  Gingerbread  and  other  soft  materials  may  have  to  be 
loooped  out,  and  the  nose  well  syringed.  1  have  never  known  any 
good  result  from  syringing  this  [cavity  when  any  solid  body  has 
become  impacted,  except  for  the  sake  of  cleanliness.  Mechanical 
means  always  succeed,  and  are  the  simplest,  particularly  when  the 
child  is  under  the  influence  of  chloroform.  In  older  children  and  in 
adult  life,  obstruction  to  the  nasal  passage  may  be  produced  by  many 
diseases ;  and  when  the  presence  of  a  foreign  body  is  the  cause,  a  true 
history  of  the  case  will  generally  be  given,  and  thus  the  Surgeon  is 
more  likely  to  arrive  at  a  just  conclusion  as  to  the  character  of  the 
disease. 

Polypus  Kasi. 
This  is  a  common  affection ;  it  may  be  found  in  one  or  both  nostrils  Folypns  nasf. 
of  the  old  or  young ;  it  may  be  of  a  simple  gelatinous,  fibro-cellular, 
or  fibrous  structure,  or  of  a  malignant  nature.     The  gelatiniform  and  Gelatinous 
the  fibro-cellular  are  by  far  the  more  common  forms,  and  are  not  dif  •  ^°'"- 
ficult  to  recognise ;  they,  as  a  rule,  spring  from  the  middle  turbinated 
bone  and  from  its  posterior  portion ;  they  may,  however,  grow  from 
other  parts.     I  have  only  removed  one  from  the  septum.    They  are 
seldom  recognised   in    an   early   condition,  as  they  caase    no  pain 
and  but  little  inconvenience;   a  slight   excess  of  discharge  is  the 
earliest  symptom,  and  this  is  generally  regarded  as  being  the  result 
of  "  cold ;  **  but  when  this  secretion  is  examined,  it  will  be  observed 
to  be  more  serous  than  is  found  to  exist  in  an  ordinary  coryza.    The 
discharge  continuing,  may  at  least  cause  some  anxiety  to  the  patient, 
and  if  the  Sureeon  be  consulted,  a  careful  examination  with  a  speculum 
•hould  be  instituted,  when  a  polypus  or  rather  a  fringe  of  polypi,  will 
often  be  observed  on  the  margin  of  the  middle  turbinated  bone.    When 
the  disease  has  been  made  out,  removal  of  the  growth  is  the  only  Treatment 
effectual  treatment.    Tonics  and  local  astringents  may  for  a  time  re- 
tard their  growth,  but  they  rarely  effect  a  cure.    The  use  of  tannin  as  Snaff. 
a  snuff  has  been  very  saccessf  ol  in  my  hands  in  causing  the  sloughing 
off  of  even  the  largest  polypi  ('  Lancet,'  Feb.,  1867) ;  but  the  remedy 
if  an  uncertain  one  in  Urge  polypi,  although  it  iB  always  oi  great  ^«\\]l^ 
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Abrnptioo. 


Nooie. 


Fio.  259. 


in  destroying  the  smaller  ones,  and  thns  in  checking  the  progress  of 
the  disease. 

I  have  had  several  instruments  made  to  apply  the  tannin,  hut  the 
bent  glass  tube  is  as  good  as  any ;  it  is  modified  from  one  made  by  a 

patient  for  his  own  use,  and  answers 
well.  The  tannin  is  put  into  the 
small  receptacle  in  the  upper  half, 
one  end  of  the  tube  into  the  nostril, 
and  the  other  into  the  mouth,  the 
patient  blowing  the  tannin  into  his 
nostril. 

The  removal  of  the  softer  kinds  of 
polypi  should  always  be  by  abruption. 
Some  Surgeons  employ  a  long  pair  of 
narrow  well-made  forceps,  which  fix 
the  pedicle,  and  then,  by  a  slight 
twist  and  some  force,  the  removal  of  the  growth  is  effected.  The  best 
instrument  known  is  the  "  noose,"  and  the  one  illustrated  in  Fig.  260  is 
the  form  I  prefer.  It  is  so  constructed  that  a  loop  of  wire  introduced 
along  the  septum,  and  half  turned,  can  be  made  to  pass  over  the  polypus 
and  encircle  its  peduncle.  The  loop  is  then  drawn  home,  the  growth 
strangled  at  its  neck,  and  abrupted.  By  these  means  the  polypus  is 
removed  as  a  whole  and  bleeding  is  prevented ;  consequently,  by  the 
use  of  this  instrument,  the  nose  can  generally  be  cleared  at  one  opera- 
tion. In  some  cases  I  have  cured  the  disease  by  cutting  off  the 
turbinated  bone  from  which  these  polypi  grow  with  a  long  pair  of 
scissors.  A  few  days  after  the  removal  of  the  polypi  by  the  snare, 
tannin,  as  a  snuff,  may  be  employed. 

This  form  of  polypus  seems  to  be  more  common  in  men  than  women, 
and  is  a  disease  of  young  adult  life.  I  have,  however,  in  one  instance, 
known  it  to  appear  in  a  man  aged  seventy-five. 


Fig.  360. 


Ibrous 


Remoral  of  nasal  poljpoa  by  doom. 

The  firmer  and  flbroiu  forms  of  polypi  are  by  no  means  so  common  as 
the  gelatinous,  and  seldom  spring  from  the  turbinated  bones ;  they  grow 
more  frequently  from  the  upper  and  posterior  portion  of  the  nasal  cavity, 
Aam  the  top  ot  tbepbarynx  and  the  posterior  nares,  and  have  a  periosteal 
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ongin.  They  do  not  make  their  appearance  so  early  in  life  as  the  gela- 
tinous, are  far  more  serious  in  their  nature,  and  more  difficult,  on  account 
of  their  position,  to  treat ;  and  when  removed,  they  rarely  return.  The  Treatment, 
hest  mode  of  treatment  is  to  ligature  them  through  the  nose  hy  means 
of  a  loop  of  whipcord  or  wire  passed  through  the  nostril  into  the  pharynx 
and  slipped  over  the  growth ;  but  when  this  operation  cannot  be  per- 
formed, the  nostril  may  be  laid  open  to  give  room  for  manipulation,  or 
it  may  be  necessary  to  remove  the  nasal  process  of  the  superior  mnxillary 
bone,  or  displace  the  body  of,  but  not  remove,  the  upper  jaw  itself,  to 
get  at  the  tumour.  In  1865  I  removed  a  large  tumour  of  this  kind  Examples, 
which  completely  obstructed  the  posterior  nares  of  a  boy,  a*t.  14, 
by  the  ligature  introduced  through  the  nostril  (*  Path.  Trans.,'  vol. 
xviii),  and  in  1868  I  removed  a  second  from  a  lad,  rot.  18,  in  the 
same  way;  in  1872  in  another  case  I  took  away  a  portion  of  the 
npper  jaw  to  get  at  a  tumour  of  the  spheno-maxillary  fossa,  which 
filled  up  the  nostril  from  behind.  Some  of  these  polypi  grow  from 
the  antrum,  and  press  inwards.  The  Surgeon  should  bear  this  fact 
in  mind  in  examining  a  case,  for  it  may  materially  affect  his 
treatment. 

Cancerous  tmnours  of  the  nose  are  found  in  practice,  although  not  Cancerous 
frequently ;  they  may  attack  the  body  of  the  organ,  as  seen  in  Fig.  261,  tumours, 
or  grow  from  within  and  pre«s  for- 
wards or  backward?,  filling  in  the  Fig.  261. 
anterior   or  posterior   narcs,   when 

they  are  difficult  to  diagnose.    They  i 

are,  perhaps,  more  common  in  the 
old  than  in  the  young,  although 
two  cases  have  passed  under  my 
care  in  patients  under  thirty.  Tliey 
are  generally  associated  with  bleed- 
ing, either  from  the  nose  or  pha- 
rynx. When  they  grow  from 
within,  their  removal,  when  it  can 
be  effected,  is  an  expedient  prac- 
tice, if  only  to  give  relief,  and 
this  is  to  be  done  much  in  the 
same  way  as  in  the  other  varieties 
of  polypi. 

Conditions  simulating  polypus. — 
The  conditions  of  the  nasal  cavity 
which  are  not  infrequently  mis- 
taken for  polypus  are,  however, 
numerous ;  many  such  have  passed 
under  my  notice,  the  patients  ap- 
plying for  the  removal  of  such  a  growth  when,  in  reality,  no  growth 
exist^. 

The  first  condition  is  a  malformation  of  the  septum  nasi  /  in  it  the  Bent  septum. 
septum  projects  either  into  the  right  or  left  nostril,  and  causes  more  or 
less  obstruotion  to  respiration,  leading  a  superficial  observer  to  believe 
in  the  presence  of  some  new  growth.  This  deformity  may  sometimes 
be  the  result  of  an  injury.  The  knowledge  of  the  existence  of  such  a 
condition  is  quite  sufficient  to  prevent  any  careful  Surgeon  falling 
into  this  error* 


Bemoral. 


Conditions 
Bimulating 
polypus. 


Cancer  of  nose. 
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Another  condition  of  the  nose  which  may  be,  and  frequently  is. 
Chronic  mistaken  for  polypus,  is  a  chronic  inflammation  and  thickening 
thickening,  of  its  muoout  lining.  In  it  the  patient  complains  of  difficulty  in  respira- 
tion, and  feels  that  there  is  something  in  the  nose  which  mechanically 
impedes  that  function.  On  examining  the  cavity,  a  smooth,  projecting, 
and  firm  outgrowth  will  be  observed  on  its  outer  wall,  which  may  be 
regarded  as  a  polypus,  but  which  is  really  only  the  lower  turbinated 
bone  covered  by  a  thickened  and  inflamed  mucous  membrane.  In  a 
case  such  as  this,  if  a  littie  care  be  taken  in  sifting  its  history,  it  will 
probably  be  found  that  an  obstruction  to  the  respiration  will  be  the 
only  symptom  of  importance ;  there  will  be  no  serous  discharge,  such 
^  as  is  so  copious  in  cases  of  polypi,  although  there  may  be  a  discharge 
of  tenacious  mucus ;  but  this  is  not  common ;  for  the  secreting  function 
of  the  mucous  membrane  in  these  cases  will  generally  be  found 
diminished,  and  a  great  dryness  present,  accompanied  by  a  loss  of  the 
tense  of  smelL 
Treatment  The  best  treatment  in  such  examples  is  the  constitutional,  in  the  form 
of  tonics,  using  the  one  which  appears  to  be  more  suited  to  the  general 
wants  of  the  patient's  system.  Some  slight  stimulating  lotion,  such  as 
tihe  sulphate  or  chloride  of  zinc,  or  nitrate  of  silver,  of  the  strength 
of  two  grains  to  the  ounce,  may  at  times  be  required,  but  constitu- 
tional means  alone  are  generally  sufficient.  Removal  of  the  turbinated 
bone  for  this  affection  has  been  advocated  and  performed  by  some 
Surgeons.  I  have  adopted  the  practice  in  a  few  obstinate  cases  with 
good  success. 

It  is  worthy  of  observation  that  this  disease  is  at  times  confined  to 
the  mucous  membrane  over  the  lower  turbinated  bone ;  the  reasons  for 
which  fact  I  am  unable  to  explain. 

The  septum  may  likewise  be  the  seat  of  inflammation,  either  acute  or 
chronic ;  and,  as  a  result,  great  swelling  of  the  soft  parts  covering  it  in 
will  be  present,  giving  rise  to  obstruction ;  when  pus  exists,  an  early 
opening  is  advantageous ;  in  some  cases  a  perforating  ulcer  may  appear ; 
in  others,  exfoliation  of  the  cartilage.  I  have  removed  from  a  boy  a 
Tomoar.  cartilaginoiu  outgrowth  from  the  septum  which  obstructed  tlie  nostril ; 
it  had  a  base  the  size  of  a  sixpence. 


Ouena. 


Source  of 
fetor. 


Symptoms. 


Ozana. 

This  term  is  applied  to  a  large  and  important  class  of  cases ;  in  which 
an  offensive  discbarge,  or  rather  smell,  is  the  common  symptom ;  this 
smell  being  due  to  many  different  morbid  conditions. 

It  has  been  said  that  this  offensive  smell  is  the  result  of  some  morbid 
secretion  of  the  part ;  but  my  own  experience  has  not  furnished  me 
with  any  information  tending  to  confirm  such  an  idea,  and  I  believe 
that  the  fetor  is  generally,  if  not  always,  the  result  of  the  decomposi- 
tion of  retained  mucus;  at  one  time  it  may  be  associated  with  an  ulcer 
of  the  mucous  membrane;  and  at  another  with  some  diseased  bone, 
the  result  of  syphilis  or  otherwise ;  but  under  all  circumstances  the 
disease  is  an  insidious  one,  and  many  months  have  usually  elapsed 
before  it  comes  under  the  notice  of  the  Surgeon  or  medical  adviser. 

The  patient  at  first  believes  the  symptoms  to  depend  upon  an  ordi- 
nary catarrh ;  the  discharge  from  the  nose  is  thick,  but  not  offensive, 
snd  the  setue  ot  smell  is  more  or  less  impaired.    If  these  symptoms 
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ooDiinae,  the  health  of  the  sufferer  often  declines,  and  the  physician  Symptomi. 
is  consulted  for  the  want  of  power,  the  local  symptoms  assuming  a 
secondary  importance.     If  the  nose  he  examined  at  this  time,  as  it  Local 
should  be,  with  a  speculum,  to  obtain  a  good  view  of  the  whole,  the  examination, 
only  Tisible  morbid  condition  will  be  intense  congestion  of  the  mucous 
membrane,  which  will  not  be  much,  if  at  all,  thickened.  This  congestion 
of  the  mucous  membrane  being  associated  with  excess  of  secretion, 
while  in  those  cases  of  thickened  mucous  membrane  previously  alluded 
to  there  is  a  marked  deficiency  of  pituitus. 

Tbsatmbkt. — The  only  correct  and  satisfactory  treatment  is  the  Treatment, 
constitutional.  Improve  the  general  condition  of  the  body,  and  the  General, 
local  disease  will  disappear.  To  this  end  the  hygienic  conditions  by 
which  the  patient  is  surrounded  should  be  considered ;  if  tonics,  as 
qmnine  or  iron,  are  indicated,  they  should  be  administered ;  the  secre- 
tions should  be  attended  to,  and  all  external  and  internal  causes  which 
may  prove  detrimental  to  health  removed.  The  local  treatment  con-  Local, 
sists  in  absolute  cleanliness  and  the  removal  of  all  retained  secretions, 
and  for  this  purpose  there  is  nothing  equal  to  the  use  of  the  douche 
(Fig.  256),  saline  medicated  lotions  being  employed.  The  inhalation 
of  steam  at  times  will  assist  the  removal  of  the  secretion  and  relieve 
the  state  of  fulness  of  the  part,  of  which  some  patients  so  much  com- 
plain. In  other  cases  the  injection  of  warm  water  affords  relief, 
especially  if  the  discharges  have  a  tendency  to  desiccate,  adhere  to  the 
mucous  lining,  and,  as  a  consequence,  to  putrefy ;  for  it  is  this  putre- 
faction of  the  retained  muco-purulent  secretion  on  which  essentially 
depends  the  condition  denominated  oztsna,  Ozana,  then,  may  be 
simply  the  result  of  a  state  like  that  which  has  been  just  described; 
and  if  so,  it  must  be  treated  on  like  principles ;  the  offensive  discharge 
roust  be  removed  by  the  free  use  of  a  douche  or  syringe,  so  that  no 
muco-purulent  secretion  will  be  allowed  to  remain  to  decompose,  when 
the  one  most  troublesome  symptom  of  fetor  will  be  rt^moved  and  in 
future  be  prevented.  Medicated  lotions  are  sometimes  required,  such 
as  Condy's  fluid,  carbolic  acid,  the  sulphate  or  chloride  of  zinc,  or 
nitrate  of  silver,  in  the  strength  of  about  one  grain  to  the  ounce  of 
water. 

But  ozasna  does  not  always  depend  upon  such  simple  local  conditions ;  Treatment 
it  may  be  due  to  some  ulceration  of  the  passage,  an  ulceration  that  where 
may  be  seen  through  the  speculum,  and,  if  not  seen,  suspected  to  exist  °lc«^^o»' 
when  an  occasional  escape  of  a  blood-stained  muco-purulent  secretion 
takes  pUce. 

The  principles  of  treatment,  under  these  circumstances,  are — tonics 
constitutionally,  with  cleanliness  locally ;  topical  stimulants  being  em- 
ployed when  simpler  means  have  failed,  or  when  great  indolence  of  the 
part  is  present. 

These  cases  are,  however,  very  obstinate,  and  much  time  is  fre- 
quently required  to  bring  about  a  cure,  several  months  being  often  not 
long  enough ;  but  the  fetor,  which  is  the  chief  symptom  of  annoyance 
to  the  sufferer,  may  speedily  be  removed  by  the  mechanical  and  local 
means  already  suggested,  and  thus  the  worst  feature  of  the  disease  is 
destroyed,  and  the  mental  as  well  as  the  physical  comfort  of  the  patient 
secured. 

Let,  however,  this  inflammatory  action  and  perhaps  ulceration  con-  May  end  in 
tmu*,  and  a  different  remdt  will  euMues  the  bone  itielf  may  \yeco\n!&  utcnaSa. 
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Necrons  mty 

oripnatein 

bone. 


May  result 
firum  injury 
or  lypkiUs. 


Ketor 
pecoliir. 


DiMgnoiit. 


Treatment. 


Tonics; 


Peieliloride 
of  mercury. 


Nasal  calenU. 


involved,  and  as  a  result  necrosis  follow.  In  so-called  strumous  subjects 
this  condition  is  not  infrequent :  I  have  no  evidence  to  give  that  such 
a  necrosis  is  always  the  result  of  the  extension  of  the  inflammation 
from  the  soft  parts  around  the  bone  to  the  bone  itself.  In  many  cases, 
if  not  in  the  mjyorlty,  I  believe  the  disease  originates  in  the  bones. 

In  the  nose,  necrosiit  of  bone  is  not  an  infrequent  condition,  and,  as 
such,  is  another  cause  of  the  disease  described  us  oz<Bna.  It  is  found 
in  children,  as  well  as  in  adult  life,  and  may  be  the  result  of  injury, 
extension  of  disease  from  the  soft  parts  covering  the  bones,  or  asso- 
ciated with  the  80*culled  strumous  diathesis,  or  with  the  syphilitic 
poison.  At  times  it  may  take  place  without  any  such  distinct  cause, 
when  it  is  described  as  idiopathic ;  it  being  well  known  that  inflamma- 
tion of  bone  may  arise  per  se. 

When  ozajna  is  the  result  of  necrosed  bone,  the  fetor  is  generally  of 
a  peculiar  character,  being  such  as  is  well  known  to  accompany  dis- 
eased bone ;  and  under  such  circumstances,  by  careful  examination  with 
the  speculum  or  probe,  bare  bone  will  often  be  detected,  whereby  the 
nature  of  the  disease  becomes  tolerably  evident.  In  early  life,  I  believe 
that  inherited  syphilis  is  a  more  frequent  cause  of  this  affection  than  is 
generally  suspected,  and  this  opinion  has  been  confirmed  by  the  presence 
of  other  marked  symptoms  in  some  cases,  such  as  old  skin  diseases, 
syphilitic  teeth,  or  keratitis. 

To  form  a  correct  opinion  in  all  cases  of  oznena,  a  careful  history  of 
the  case  must  be  obtained,  and  well-known  symptoms  not  overlooked, 
for  unless  an  accurate  knowledge  of  tlie  cause  can  be  acquired,  the 
treatment  to  be  adopted  must  be  doubtful,  and  consequently  so  far 
unsuccessful. 

Tbkatmekt.— When  the  presence  of  necrosed  bone  has  been  made  out 
as  the  cause  of  the  disease  called  ozsena,  it  is  tolerably  evident  that  the 
patient  will  not  recover  until  the  fetid  bone  has  been  removed,  or  rather 
has  exfoliated.  .  To  this  end  the  preservation  of  perfect  cleanliness  by 
means  of  the  douche  or  syringe,  with  or  without  stimulating  or  anti- 
septic lotions,  may  be  employed,  and  tonics  administered.  If  syphilis, 
either  hereditary  or  acquired,  is  the  apparent  cause,  our  remedies  must 
be  modified  to  the  general  requirements  of  the  patient.  Mercurials 
are  seldom  necessary,  although  in  children  suffering  from  this  disease, 
where  the  history  and  other  symptoms  of  congenital  syphilis  are  pre- 
sent, I  have  given  them,  associated  with  tonics,  with  marked  benefit, 
and  in  obstinate  cases  in  adult  life  such  a  combination  may  also  be 
employed.  The  perchloride  and  green  iodide  have  proved  themselves 
the  best  forms  in  my  hands,  and  when  combined  with  tonics,  such  as 
quinine,  bark,  or  iron,  they  are  most  valuable.  The  perchloride  I 
generally  give  with  bark,  and  the  iodide  in  pills  at  bedtime,  the  patient 
taking  at  the  same  time  the  syrup  of  the  iodide  of  iron  and  the  iodide 
of  potassium  in  some  bitter  infusion,  such  as  quassia.  If  mercurials 
are  not  indicated  or  required,  the  combination  of  the  iodides  of  iron 
and  potassium  cannot  be  too  highly  praised. 

In  strumous  subjects,  perfect  local  cleanliness,  and  perhaps  stimu- 
lants, accompanied  with  tonics,  as  cod-liver  oil,  quinine,  or  iron,  alone 
or  in  combination,  generally  suffice. 

Nasal  Calculi  or  Shinolithes. 

Such  cases  have  been  recorded ;  I  have,  however,  never  seen  an  in- 
stance.    They  may  be  small  or  to  large  as  to  obstruct  the  nostril. 
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They  may  be  formed  around  foreign  bodies  introduced  from  iinthont. 
Obstruction  and  more  or  less  pain  are  said  to  be  the  chief  symptoms, 
and  occasionally  a  copious  discharge  of  mucus  or  pus.  The  calculus 
will  be  detected  on  an  examination,  and,  when  found,  it  should  be 
removed  by  douche,  snare,  or  forceps.  Cases  are  on  record  in  which 
the  concretion  was  crushed  before  removal. 

Disease  of  the  Frontal  Sinns. 
The  frontal  sinuses,  as  part  of  the  nose,  arc  liable  to  many  of  its  Diieasei  of 
diseases.     Acute  or  chronic  catarrhal  inflammation  is  by  no  means  un-  ^e  frontal 
common ;  both  give  rise  to  a  dull  heavy  pain  over  the  forehead,  which  '"""' 
the  inhalation  of  the  fumes  of  half  a  grain,  or  more,  of  opium  thrown  ^-J^    "*' 
on  a  bot  piece  of  metal  often  speedily  relieves. 

Acute  suppuration  of  these  sinuses  is  occasionally  met  with,  and  is  Suppuration, 
attended  with  severe  local  and  general  symptoms.  Uuder  these  circum- 
stances the  application  of  the  trephine  to  the  outer  shell  of  bone  may 
be  required.     Necrosis  of  the  boues  covering  in  the  sinuses  may  exist, 
and  the  latter  are  also  liable  to  fracture.     New  growths  may  likewise  Newgrowtht. 
be  found  in  this  locality — cancerous,  myeloid,  or  bony ;  the  ivory  osseous 
growths  being  more  frequently  found  in  the  air-cells  of  the  frontal  bone 
and  nasal  fossa)  than  in  any  other  locality.     From  modern  investiga- 
tions they  appear  to  bave  a  periosteal  origin,  and  soon  become  loose. 
In  Hilton's  well-known  case  the  growth  sloughed  away.     In  the  case  Enoetoua 
from  which  Figs.  262  and  263  were  taken  the  osseous  mass  was  evi- 
dently dying  when  it  was  removed.     It 
had  been  growing  in  the  frontal  sinus  *'io-  262. 

of  a  man,  at.  24,  for  four  years,  and 
had  gradually  encroached  upon  the 
orbit.  I  enucleated  it  from  its  bed  by 
means  of  an  elevator,  after  having 
taken  away  the  layer  of  frontal  bone 
that  covered  it  in.  A  good  recovery 
ensued  (•  Guy's  Hospital  Reports,' 
1873-4).  M.  01ivier*8  treatise  upon 
the  subject,  published  in  Paris  in  1869, 
gives  all  the  facts  known  about  such 
growths.  In  all  tumours  occupying 
the  centre  of  the  frontal  region  in 
children  the  possibility  that  any  one 
may  be  a  hernia  of  the  brain  or  its 
membranes  should  be  borne  in  mind. 

Khino-plastic  or  Taliacotian  opera- 
tions. 

Caspar    Tagliacozzi,  or   Taliacotius, 
Professor    of    Anatomy   and    Surgery 

in  the  University  of  Bologna,  was  the  first  to  bring  these  operations 
into  notoriety,  and  they  have  consequently  been  named  after  him.  He 
was  not,  however,  the  originator  of  the  operation,  as  he  himself  refers 
to  earlier  men,  such  as  A.  Pare  and  others,  who  had  recommended  it, 
but  he  was  the  first  to  practise  it  with  much  success,  and  quite  deserves 
the  fame  that  attended  his  efforts.  His  principal  work,  published  in 
1597  at  Venice,  only  two  years  before  bis  death,  gives  the  histories  of 
the  cases  in  which  he  operated. 
Hia  method  consisted  easentia}]/  in  taking  a  flap  of  sk'm  fiom  1\a 


Enostosis  of  frontal  sinus. 


Rhino-plastic 
operation. 
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aim  and  tinmplanting  it  to  the  nose/ and  so  restoring  that  organ  to 
its  normal  appearance  where  there  had  been  any  loss  of  substance. 


Mode  of 
perfbnnanoe. 


FX0.86S. 


s  not. 


Enostotii  after  removaL 

Modem  Surgeons,  instead  of  following  the  great  Italian  Surgeon's 
example,  generally  prefer  to  adopt  the  Indian  method,  and  take  the 
integument  from  the  forehead.  The  operation  is  by  no  means  a  com- 
mon one.  It  may  be  undertaken  to  restore  a  nose  wholly,  or  in  part, 
and  the  amount  of  healthy  integument  required  for  this  purpose  will 
be  regulated  by  the  want.    The  ingenuity  of  the  Surgeon  will  bo  taxed 

in  every  case  to  adapt  his  ope- 
Fi«.  «M.  ration    to  its    special    require- 

ments. He  must,  however, 
always  be  careful  to  give  him- 
self abundance  of  new  material ; 
and  having  satisfied  himself  of 
the  wants  of  the  individual 
case,  and  that  the  parts  upon 
which  he  is  about  to  operate 
have  long  lost  all  traces  of  dis- 
ease, he  will  map  out  upon  the 
centre  or  lateral  portion  of  the 
forehead  of  the  patient  that 
portion  of  integument  he  pro- 
poses to  transplant,  having 
planned  it  beforehand  on  a  piece 
of  paper,  plaster,  or  wash-leather. 
The  shape  required  for  a  nose 
and  columna  will  be  such  as  is 
indicated  in  Figs.  258a  and  264, 
the  flap  measuring  three  inches 
in  both  diameters.  The  Surgeon  must  then  make  raw  the  whole  surface 
of  the  old  nose,  to  which  the  flap  is  to  be  united,  cutting  a  deep  groove 
close  down  to  the  bonea  bounding  the  nasal  cavity  for  the  reception  of 
the  new  flap.  A  sponge  may  then  be  firmly  pressed  upon  this  raw  sur- 
face to  arrest  the  bleeding,  whilst  the  Surgeon  proceeds  to  dissect  up 
the  integument  he  had  previously  marked  out  upon  the  forehead.  In 
doing  tins,  care  should  be  observed  not  to  bruise  or  otherwise  injure 
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this  borrowed  skin.  The  incision  should  he  clean  and  extended  down 
to  the  bone.  The  flap  should  be  dissected  up  boldly  and  freely,  care 
being  observed  to  leave  a  good  neck  through  which  the  circulation  is  to 
be  maintained,  and  to  make  it  long  enough  to  allow  of  its  being  turned 
round ;  for  this  purpose  it  is  a  good  practice  to  make  the  incision  on  the 
side  to  which  the  twist  is  to  be  made  a  little  longer  than  the  other. 

When  all  bleeding  has  ceased,  the  frontal  flap,  with  the  external 
surface  still  uppermost,  is  to  be  turned  half  round,  and  applied  to  the 
nasal  raw  ourface,  to  which  it  is  to  be  carefully  stitched ;  the  columnar 
portion  being  well  pressed  down  into  the  groove  made  for  it,  and  fixed. 
The  new  nostrils  are  to  be  supported  by  oiled  cotton  wool  or  lint,  and 
the  surface  covered  with  the  same  material  to  maintain  its  warmth. 
The  gaping  wound  on  the  forehead  is  then  to  be  brought  together  as 
far  as  possible  by  means  of  strapping,  and  left  to  heal  by  granulation, 
the  operation  of  skin-grafting  expediting  repair.  The  sutures  may  be 
removed  on  the  second  or  third  day.  For  the  next  month  the  greatest 
care  is  called  for  in  the  dressing  of  the  wound,  and  in  keeping  the 
nostrils  up  with  a  plug,  the  one  suggested  by  Langenbeck  being  the 
best ;  and  as  soon  as  the  new  flup  has  consolidated,  the  neck  of  integu- 
ment at  the  root  of  the  nose  may  be  divided.  In  the  case  illustrated 
(Fig.  265)  such  a  practice  was  not  called  for.  I  operated  upon  it  in 
1872  with  an  excellent  result.  When  the  formation  of  the  columna  is 
required,  loston's  plan  is  the  one 

generally  employed.    I  will  give  it  Fio.  266. 

in  his  own  words : 

"  Bestoration  of  the  columna  is 
an  operation  which,  in  this  and 
other  civilised  countries,  must  be 
more  frequently  required  than  the 
restoration  of  the  whole  nose.  This 
latter  operation  came  to  be  prac- 
tised  in  consequence  of  the  fre- 
quency of  mutilations  as  a  punish- 
ment; but  the  punishment  for 
some  of  our  sins  is  left  to  Nature, 
and  she  generally  relents  before 
the  whole  of  the  organ  disappears. 
The  columna  is  very  frequently 
destroyed  by  ulceration.  The  de- 
formity produced  by  its  loss,  is 
not  far  short  of  that  caused  by 
destruction  of  the  whole  nose. 
Happily,  after  the  ulceration  has 
been  checked,  the  part  can  be 
renewed  neatly,  safely,  and  with- 
out much  suflfering  to  the  patient. 

Tiie  operation  which  I  have  practised  successfully  for  some  years,  and 
in  many  instances,  is  thus  performed : — The  inner  surface  of  the  apex  is  Operation 
first  pared.  A  sharp-pointed  bistoury  is  then  passed  through  the  upper  described. 
lip — previously  stretched  and  raised  by  an  assistant — close  to  the  ruins 
of  the  former  columna,  and  about  an  eighth  of  an  inch  on  one  side  of 
the  mesial  line.  The  incision  is  continued  down,  in  a  straight  direction, 
to  the  free  margin  of  the  lip ;  and  a  similar  one,  parallel  to  the  foTmenc* 
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is  made  on  the  opposite  side  of  the  mesial  line,  so  as  to  insulate  a  flap 
about  a  quarter  of  an  inch  in  breadth,  and  composed  of  skin,  mncons 
membrane,  and  interposed  substance.  The  frsnulum  is  then  divided, 
and  the  prolabinm  of  the  flap  removed.  In  order  to  fix  the  new 
'  columna  firmly  and  with  accuracy  in  its  proper  place,  a  sewing  needle 
is  passed  from  without  through  the  apex  of  the  nose,  and  obliquely 
through  the  extremity  of  the  elevated  flap ;  a  few  turns  of  thread  over 
this  suffice  to  approximate  and  retain  the  surfaces.  It  is  to  be 
observed  that  the  flap  is  not  twisted  round,  as  in  the  operation  already 
detailed,  but  simply  elevated,  so  as  to  do  away  with  the  risk  of  failure. 
Twisting  is  here  unnecess.iry,  for  the  mucous  lining  of  the  lip,  forming 
the  outer  surface  of  the  columna,  readily  assumes  the  colour  and  ap> 
pearance  of  integument,  after  exposure  for  some  time.  The  fixing  of 
the  columna  having  been  accomplished,  the  edges  of  the  lip  must  be 
neatly  brought  together." 

The  sutures  may  be  removed  on  the  third  or  fourth  day,  when  the 
parts  have  as  a  rule  cicatrised.  The  ultimate  result  of  the  case 
materially  depends  upon  the  care  the  Surgeon  bestows  upon  its  after- 
treatment.  In  the  case  illustrated  in  Fig.  265,  which  I  operated  upon 
several  years  ago,  a  gratifying  result  ensued,  the  bridge  of  the  nose 
requiring  no  second  operation.  Dr.  Lichtenberg  has  had  within  the 
last  few  years  some  very  successful  cases ;  and  the  late  Mr.  Skey  had 
some  excellent  results  in  his  practice.  I  saw  one  that  he  had  operated 
upon  years  before,  and  it  was  very  good.  It  is  well  also  to  remember 
Mr.  Skey's  advice  when  he  says,  *'  Let  it  be  the  patient  who  urges  the 
operation." 

Of  late  years  Langenbeck  has  suggested  the  propriety  of  dissecting 
up  the  periosteum  from  the  frontal  bone  with  the  skin  flap, 
so  as  to  give  a  bony  nose,  but  it  is  a  question  how  far  this  osteo- 
rhinoplasty  is  an  advantage.  The  operation  has  not  found  much 
favour. 

When  only  one  ala  has  to  be  restored,  the  flap  may  either  be  taken 
from  the  nose  itself,  or  from  the  cheek,  the  particulars  of  the  plan 
being  left  to  the  ingenuity  of  the  Surgeon  to  determine. 


Wonnds  of 
tlie  throtit. 


Superficial. 


CHAPTER  XVIII. 
SUBGICAI  AFFECTIONS  OF  THE  LAEYNX  AND  TRACHEA. 

Wounds  of  the  throat  are  generally  made  by  the  hands  of  the  suicide ; 
they  have  consequently  a  double  interest ;  the  dangers  of  the  local 
injury  being  complicated  with  the  peculiar  mental  condition  of  the 
sufferer.  It  is  essential,  therefore,  for  the  Surgeon  to  dwell 
seriously  beforehand  upon  the  necessities  of  these  oases,  in  order 
that  in  the  hour  of  danger  he  may  be  prepared  to  act  with  energy  and 
decision. 

In  the  majority  of  cases  of  **  cut  throat  "  the  wound  is  only  of  a 
superficial  nature,  it  is  simply  a  wound  involving  skin  or  skin  and 
muscle,  and  docs  not  implicate  either  the  pharynx  or  the  respira- 
tory tract.    These  cases  require  no  other  local  treatment  than  that 
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i'fliamr  employed  for  skin  wounds,  such  as  sntares  and  warm-water 
dretting.  When  the  wound  is  of  a  deeper  character  it  may  penetrate  Deep, 
into  the  pharynx  and  air-passages,  or  iiivolve  the  deep  vessels,  the 
dangers  of  the  case  heing  much  determined  hy  the  position  of  the  wound. 
My  eoHeague  Mr.  Durham  in  an  able  article  in  *  Holmes's  Surgery,^ 
(&id  Ed.)  asserts  that  of  158  unselected  cases  the  wound  was 

Above  the  hyoid  bone  in     . 
Through  the  thyro-hyoid  membrane  in 
Through  the  thyroid  cartilage  in 
Through  the  crico-thyroid  membrane  in 
Into  the  trachea  in    . 

The  respiratory  tract  having  been  opened  in  about  two  thirds  of  the 
cases. 

In  all  cases  of  cut  throat  hipmorrhage   as    the   direct   result  of  a  Hfemorrhage 
divided  or  wounded  artery  or  vein  is  to  be  apprehended ;  and  although  ™*y  occur, 
from  the  deep  position  of  the  carotid  artery  and  jugular  vein  these 
vessels  in  the  minority  of  cases  escape  injury,  when  they  are  divided 
death  is  usually  rapid.     Partial  or  complete  division  of  some  of  the 
branches  of  these  vessels  is,  however,  not  infrequent. 

A  man  in  Guy's,  at.  21,  in  a  fit  of  despondency  cut  his  throat,  and  Bxwaplss. 
died  from  profuse  hsemorrhape  into*  the  lung  before  help  could  be  ob- 
tained. The  blood  was  found  after  death  to  have  come  from  a  divided 
superior  thyroid  artery.  An  inmate  of  St.  George's  divided  the  left 
common  carotid  artery,  and  wounded  the  internal  jugular  vein  with 
a  penknife,  and  died  before  the  house  Surgeon  could  arrive.  **  A 
gentleman,  who  committed  suicide  by  cutting  deeply  between  the  os 
byoides  and  thyroid  cartilage,  partially  divided  the  external  carotid 
artery  on  the  right  side,  just  as  it  was  given  off;  the  flow  of  blood 
was  immense,  and  he  was  found  dead  within  ten  minutes  of  the  in- 
fliction of  the  wound."  (Pothergillian  Prize  Essay  for  1836,  by  my 
father,  the  late  Mr.  T.  E.  Bryant.)  In  Guy's  Museum,  Prep.  17117», 
the  left  internal  jugular  vein  may  be  seen  divided :  the  cut  was  between 
the  thyroid  and  cricoid  cartilages,  and  proved  speedily  fatal.  Prep* 
1711*  shows  division  of  the  inferior  thyroid  artery. 

Blood  may  flow  into  the  trachea  and  cause    asphyxia  suddenly  or  Hemorrhage 
slowly.     It  may  coagulate  over  the  orifice  of  the  larynx  with  the  same  ^^^  troche*, 
result.  Le  Gros  Clark  has  also  shown  (*  Surg.  Diag.,'  1870)  how  air  may 
enter  the  circulation  through  a  partially  divided  vein  and  destroy  life 
in  twenty-four  hours. 

When  the  incision  is  ahove  the  hyoid  hone  and  deep,  the  tongue  may  Dmiion  of 
be  divided,  and  the  loosened  portion  by  falling  over  the  orifice  of  the  ^«  tongue, 
larynx  may  cause  sudden  death  by  sufiTocation.     In  wounds  of  this  de- 
scription the  Surgeon  should  consequently  guard  against  the  possibility 
of  this  cc^tingency  taking  place  by  passing  a  thread  through  the  tongue 
and  drawing  it  forward. 

Again,  when  the  cut  v&jutt  ahove  the  thyroid  cartilage  the  epiglottis  Epiglottis 
may  be  divided,  and  this  falling  into  the  larynx  may  cause  fatal  dyspnoea.  ^^^' 
To  prevent  this  a  stitch  should  be  inserted  into  the  divided  portion  and 
the  parts  adjusted.    The  same  result  may  take  place  when  any  part  of 
the  orifice  of  the  larynx  has  been  detached.     Indeed  all  loose  bodies 
likely  to  obstruct  respiration  are  k>  be  fixed.     Emphyaema  \&  V)  no 
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means  an  uncommon  complication  of  cut  throat  when  tbe  respiratory 
tract  has  been  opened.  It  is  more  common  when  the  external  wound 
is  small.    It  is  not  as  a  rule  a  dangerous  occurrence. 

The  secondary  danger  of  wounds  of  the  throat  involying  the  air- 
passages  is  inflammation  of  the  air-tubes  and  lung^;  and  when  the 
pharynx  or  CDSophagas  has  been  opened  this  risk  is  aggravated  by  the 
possible  introduction  of  food  into  the  trachea.  Purulent  infiltration 
of  the  cellular  tissue  of  the  neck  may  also  ensue — or  oedema  of  the 
glottis — and  at  a  later  date  the  air-passages  may  be  obstructed  by  the 
cicatrization  of  the  wound,  or  the  contraction  of  the  trachea ;  and  in 
exceptional  cases  a  permanent  fistulous  opening  may  be  left. 

The  immediate  danger  of  a  wound  in  the  throat  consequently  depends 
(1)  on  tbe  quantity  of  blood  lost ;  (2)  on  the  risk  of  sufibcatinn  from 
that  blood  getting  into  the  air-tube ;  (3)  the  danger  of  suffocation 
by  tissues  divided  and  partially  separated  from  their  connections  ob- 
structing the  larynx ;  while  the  secondary  dangers  are  those  of  oedema 
of  the  larynx  and  inflammation  of  the  air-passages,  and  later  on 
from  subsequent  narrowing  of  the  divided  tube  by  the  contraction  of 
new  tissue  around  it. 

TSEATME17T. — The  first  duty  of  the  Surgeon  under  all  circumstances 
is  to  arrest  htsmorrhage.  Arteries  are  to  be  ligatured  or  twisted,  as  are 
all  deep  veins,  when  moderate  pressure  fails  to  check  the  flow  of 
blood.  A  wounded  artery  or  vein  must  be  ligatured  above  and  below 
the  wound.  A  small  wound  in  the  internal  jugular  vein  should  be 
tied  with  a  fine  thread. 

The  second  duty  of  the  Surgeon  is  to  prevent  svffocation.  He  is  to 
see  that  the  respiratory  orifice  is  kept  clear  of  blood,  or  any  divided 
structure,  such  as  the  tongue  or  epiglottis.  Coagula  are  to  be  speedily 
removed,  and  respiration  encouraged  by  artificial  means  when  natural 
processes  have  faiUd. 

When  the  larynx  or  trachea  has  been  wounded,  the  aim  of  the 
Surgeon  must  be  to  keep  the  divided  pieces  of  the  tube  in  continuity, 
and  not  to  allow  the  upper  portion  to  overlap  the  lower,  and  thus 
obstruct  the  respiration ;  at  the  same  time,  care  must  be  taken  to 
keep  the  wounded  parts  sufficiently  open  to  allow  of  the  escape  of 
the  mucus,  which  is  sure  to  be  profuse,  and  to  permit  the  free  ingress 
of  air. 

Should  the  wound  be  very  extensive,  and  difficulties  arise  in  carrying 
out  the  above  indications,  sutures  may  be  introduced ;  but  it  must  be 
left  to  the  judgment  of  the  Surgeon  to  deciile  when  they  may  be 
necessary,  according  to  the  exigencies  of  the  individual  case.  In  large 
wounds,  where  the  parts  cannot  be  kept  together,  a  suture  is  often  of 
immense  benefit,  and  sutures  when  applied  should  be  put  in  firmly, 
including  often  the  whole  thickness  of  the  tissues.  Their  object  can 
only  be  to  fix  the  divided  parts  in  position,  and  to  prevent  by  their 
sudden  movement  any  mechanical  obstruction  to  the  respiratory 
act;  to  do  this  efiectually,  the  measures  employed  should  be  boldly 
executed.  The  head  should  be  kept  forwards  by  the  application  of 
bandages,  and  water  dressing  applied  to  the  wound  itself ;  constant 
attention  is  demanded  of  the  nurne  to  keep  the  wound  clear  of  dis- 
charge, and  to  see  that  no  obstruction  to  the  breathing  takes  place. 
The  atmosphere  the  patient  breathes  should  be  kept  warm  and  made 
moist  hy  the  introduction  of  steam,  and  the  wound   covered  with 
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Biulin;  the  closest  attention  shonld  be  paid  to  the  patient  by  a 
skilful  none ;  and  every  mental  and  bodily  want  or  weakness  cared 
for.  As  regards  nourishment,  abundance  should  always  be  provided, 
althougfh  it  is  not  such  an  easy  task  to  get  the  patient  to  take  it. 

When  the  pharynx  or  oesophagus  is  extensively  opened,  the  patient 
should  never  be  allowed  to  swallow,  but  he  must  be  fed  by  means  of  a 
tube  passed  either  through  the  nose  or  mouth,  not  through  the  wound,  Whea 
and  directed  with  the  finger  carefully  down  the  throat  into  the  lower  esophageal 
portion  of  the  oesophagus.  Through  this,  beef -tea,  eggs,  brandy,  and  required 
other  liquid  nourishment,  such  as  the  symptoms  indicate,  must  be 
periodically  administered.  I  have  an  instance  before  me  where  the 
pharynx  was  extensively  opened  above  the  os  hyoides,  and  where  the 
patient  was  kept  alive  by  such  means  for  nearly  six  weeks,  the  tube 
having  been  passed  throogh  the  nose ;  at  the  end  of  this  time  he  was 
able  to  swallow,  and  recovery  ensued.  When  acting  as  dresser  to  the 
Ute  Mr.  Aston  Key,  I  had  a  case  wliere  the  wound  was  inflicted  through 
the  trachea,  dividing  the  oesophagus ;  in  this  instance  the  man  was 
fed  twice  daily  through  a  tube  passed  through  the  mouth  and  directed 
with  care  into  the  lower  oesophageal  opening;  this  pr.ictice  was  carried 
on  for  many  weeks,  and  was  rewarded  by  recovery.  The  plan  of  treat- 
ment just  indicated,  however,  is  only  rational,  and  is  such  as  any 
Surgeon  would  naturally  suggest.  All  complications,  such  as  suppura- 
tion in  the  cellular  tissues  around  the  wound,  bronchitis,  or  broncho- 
pneumonia, are  to  be  dealt  with  as  they  arise.  Some  Surgeons  have 
suggested  the  propriety  of  tracheotomy  in  severe  cases  of  cut  throat,  Tracheotomy 
so  as  to  allow  the  wound  to  be  closed.  I  am  unable,  however,  to  sec  "*  ^^^  throai. 
the  advantages  offered  by  this  practice  in  ordinary  cases;  although 
in  wounds  involving  the  epiglottis  or  upper  part  of  the  larynx,  when 
inflammatory  oedema  appears  as  a  secondary  result,  causing  obstruction 
to  i*espiration  and  threatening  life,  there  is  no  doubt  as  to  the  wisdom 
of  the  practice.    These  cases  are,  however,  not  common. 

Amongst  the  most  remote  dangers  of  such  wounds  the  mechanical  Contraction 
obstruction  of  exuberant  granulations  ought  to  be  mentioned;  like-  Jjl*'*"^^ 
wise,  some  narrowing  of  the  air-passage,  as  a  consequence  of  contrac-  '  ^**^  "' 
tion  of  the  cicatrix,  or  tracheal  fistulas.  These  results  are  common  to 
traumatic  and  surgical  wounds  of  the  part.  In  prep.  1711^*  Guy's 
Hosp.  Mus.  both  the  trachea  and  oesophagus  are  much  contracted 
above  the  opening,  and  in  a  less  degree  below.  This  preparation  was 
taken  from  a  patient  who  had  lived  many  years  aiter  a  wound  which 
had  involved  both  the  trachea  and  oesophagus.  In  1873  I  was  called 
upon  to  perform  tracheotomy  upon  a  man,  set.  57,  who  hud  cut  his 
throat  through  the  thyroid  cartilage  sixteen  months  previously,  and 
for  eight  or  ten  months  had  been  sutfering  from  gradually  increasing 
difficulty  of  breathing,  due  to  the  contraction  of  the  air-passage,  and 
this  patient  has  been  obliged  to  wear  the  canula  ever  since.  In  the 
seventh  voL  of  the  *  Clin.  Soc.  Trans.'  an  interesting  case  of  the  kind 
has  been  recorded  by  Mr.  H.  Lee. 

Foreign  Bodies  in  the  Windpipe. 
There  are  few  accidents  which  excite  more  anxiety  and  alarm  to  a  Foreign 
looker-on  than  the  passage  of  a  foreign  body  into  the  larynx  or  trachea.  Jj?^.*"  *^* 
The  unfortunate  subject,  in  the  midst  of  apparent  health  or  happiness,        ^^ 
is  suddenly  forced  to  make  violent  struggles  for  life,  and  to  the  spectatoi 
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death  seems  imminent.  In  the  Surgpeon's  mind  not  less  painf  al  feelings 
are  excited,  far  unless  by  his  art  timely  relief  can  be  afforded,  the 
danger  which  is  apparent  becomes  real,  and  death  is  almost  a  cer- 
tainty. 

The  majority  of  the  victims  of  such  an  accident  are  children,  although 
adults  are  not  exempt  from  snch  a  contingency. 

The  foreign  body  may  be  inhaled  at  any  moment,  a  sudden  inspira- 
tion being  sufficient  when  the  mouth  is  full,  especially  when  that 
foreign  body  is  smooth,  light,  or  small,  such  as  a  fruit  stone,  bead,  bean, 
nuty  or  coin.  Vomited  matter  may  likewise  be  drawn  by  inspiration 
into  the  air-tubes  by  patients  in  a  state  of  unconsciousness,  as  when 
under  chloroform,  or  in  a  epileptic  fit,  and  so  produce  death,  or  through 
fistulous  opening's  between  the  oesophagus  and  trachea,  the  result  of 
simple  or  cancerous  ulceration.  The  body  may  be  lodged  at  the  orifice 
of  the  larynx  (Fig.  266),  and  thus  cause  sudden  asphyxia ;  or  pass  into 
the  rima,  where  it  may  be  arrested,  or  into  the  trachea  or  bronchi,  the 
right  bronchus  being  its  most  common  seat.  The  size  and  shape  of 
the  foreign  body  determines  many  of  these  points ;  for  whilst  a  largo 
one  will  naturally  be  arrested  at  the  orifice  of  the  larynx,  a  small 
one  will  probably  pass  through ;  and  a  jagged  and  light  body,  such 
as  a  piece  of  nut-shell,  would  be  more  likely  to  be  caught  in  the  rima 
than  a  small  round  body,  as  a  bean. 
Fio.  26«. 


Fio.  267. 


Bone  in  larynx  canting  death,  taken 
from  a  child  11  months  old. 
Prep.  1710». 


Bate  stone  impacted  in 

right  bronchus. 

Prep.  1717«». 


A  piece  of  meat  may  become  impacted  in  the  rima  glottidis  and  cause 
instantaneous  death  (Prep.  Guy's  Hosp.  Mus.  1710). 

In  the  case  of  a  child,  set.  2^,  upon  whom  I  unsuccessfully  operated 
in  1864,  a  date  stone  was  found  impacted  in  the  right  bronchus,  and 
its  upper  end  was  pressing  against  the  left  side  of  the  trachea,  and 
exciting  ulceration  (Fig.  267).  The  child  lived  four  days.  In  another 
case  recorded  in  my  *  Clinical  Surgery,'  Part  II,  a  bean  was  firmly 
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impacted  in  the  right  broncbns,  causing  complete  obstruction  to  the 
right  long. 

The  fact  that  the  septam  at  the  subdivision  of  the  trachea  is  some-  Most 
what  to  the  left  of  the  median  line  is  probably  the  explanation  of  the  ^eqneat  in 
right  bronchns  being  more  frequently  the  seat  of  the  foreign  body  than  bSJrhnM 
the  left.     This  was  pointed  out  by  Goodall  of  Dublin.    The  larger  size  ""'"*'"'*• 
of  the  right  bronchus  doubtless  favours  this  tendency. 

The  symptoms  which  attend  the  entrance  of  a  foreign  body  into  the  Symptomi. 
air-passages  are  somewhat  characteristic,  although  those  that  follow 
are  often  obscure.    The  most  typical  is  a  violent   convulsive  cough  Sudden  fiti 
coming  on  abrupihff  followed   by  difficult   respiration,  and  a  feeling  <>' cough. 
of  suffocation.    This  spasmodic  cough  being  prono  to  recur  at  intervaU 
on  any  movement. 

When  the  voice  is  altered  in  character,  whistling  or  ttridulotu,  it  is  Altered 
suggestive  of  the  foreig^i  body  being  near  the  rima,  and  impacted ;  and  ^o^ce. 
when  there  is  tenderness  of  the  larynx  on  manipulation  or  pain,  this 
suspicion  is  strengthened.  When  an  extraneous  body  gets  into  any 
part  of  the  larynx,  but  more  particularly  into  the  ventride«,  the  spas- 
modic derangement  to  which  it  gives  rise  too  often  proves  speedily 
fatal.  In  children  rapid  suffocation  is  a  common  result  of  such  a  cause, 
death  being  more  from  spasm  of  the  glottis  than  from  mechanical  ob- 
struction by  the  foreign  body. 

When  the  breathing  of  the  patient  is  at  times  natural,  and  at  others  VariaUon  in 
disturbed  by  a  paroxysm  of  cough  or  dyspnoea,  and  when  these  sym-  l>rea*l"og. 
ptoms  are  brought  on  by  any  movement  or  violent  respiratory  effort,  it 
is  probable  that  the  foreign  body  is  loose  in  the  trachea  or  one  of  its    • 
divisions ;  indeed,  patients  are  at  times  conscious  of  the  movement  of 
the  body.    When  by  auscultation  it  can  be  made  out  that  air  enters  AoscalUtion. 
one  lung  freely  and  the  other  feebly,  the  exact  seat  of  impaction  of 
the  foreign  body  is  indicated,  and  the  amount  of  dyspnoea  present  will 
depend  upon  the  closeness  of  the  impaction. 

When  the  extraneous  body  has  passed  through  the  larynx  into  the 
trachea  there  may  be  long  intervals  of  repose  between  the  attacks  of 
laryngeal  spasm  ;  but  any  spasm  may  prove  fatal. 

Many  coses  are  now  on  record  in  which  foreign  bodies,  particularly  Examples  of 
coins,  have  been  impacted  in  a  bronchus,  and  have  given  rise  to  no  impaction 
urgent  symptoms  for  years.    Dupuytren  in  one  of  his  lectures  given  in  Ij^iJlL- 
1833,  relates  a  case  where  a  coin  was  known  to  have  been  in  the  air-pas- 
sage  for  ten  years  without  producing  any  very  distressing  effects,  and  was 
found  after  death  to  occupy  a  tubercular  excavation.     Professor  Gross 
gives  a  case  in  which  a  portion  of  bone  is  said  to  have  been  ccnghed  up, 
after  having  been  retained  for  sixty  years.  Cases  such  as  these,  i^^wever, 
should  never  allow  the  Surgeon  to  rest  satisfied,  or  permit  a  foreign 
body    to   remain  in  the  air-passages;    for  so  long  as  it  does,  death 
may  at  any   moment  be  produced  by   sudden   convulsive   laryngeal 
spasm. 

Difficulty  of  breathing  is  not  uncommon  as  a  consequence  of  the  P^iga 
arrest  of  food  in  the  oesophagus  or  lower  part  of  the  pharynx,  and  at  J2jj2^1,g 
first  sight  the  Surgeon  might  think  that  the  symptoms  were  due  to  mtjaaSt 
the  pressnce  of  some  foreign  body  in  the  air-passage.    When  doubt  dyipnoea. 
exists  the  patient  should  be  made  to  swallow ;  in  laryngeal  obstruction 
BO  diffieulty  will  be  experienced  by  this  act,  in  pharyngeal  it  will  be 
impossible.    Under  dber  drcnmstanceB  a  probang  may  be  introduced 
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carefully  into  the  oesopoagas.  and  in  every  case  a  earefal  exploration 
of  the  throat  and  pharynx  with  the  finger  should  be  made.  Wlien  the 
foreign  body  is  impacted  in  the  pharynx,  and  cannot  be  removed,  and 
laryngeal  spasm  threatens  life,  the  windpipe  may  require  to  bo  opened. 
One  should  always  hesitate  to  employ  force  in  pressing  the  foreign 
body  downwards. 
Treatment.  TREATMENT. — Given  the  diagnosis  of  a  foreign  body  in  the  windpipe, 
the  duty  of  the  Surgeon  plainly  is  to  endeavour  to  remove  it.  There 
should  be  no  deviation  from  this  resolution,  for  so  long  as  a  foreign 
body  remains  in  the  air-passage  sudden  death  is  imminent,  as  spasm  of 
the  larynx  may  be  produced  by  any  movement  of  the  foreign  body, 
and  any  spasm  miy  prove  fatal.  The  Surgeon  should  not  allow  himself 
to  be  misled  by  the  mildness  of  the  symptoms,  nor  by  the  knowledge 
that  in  rare  instances  foreign  bodies  have  remained  in  the  passage  for 
years,  and  have  even  then  been  expelled,  for  such  cases  are  exceptional. 
The  accident  Is  one  that  will  inevitably  destroy  life,  although  it 
must  be  doubtful  at  what  time,  or  in  what  form,  danger  may 
appear. 
Tracheotomy.  In  all  urgent  cases  in  which  spasm  of  the  larynx  threatens  life^ 
tracheotomy  should  be  performed ;  as  with  an  opening  in  the  trachea, 
a  fatal  sjmsm  is  impossible,  and  the  Surgeon  may  then  proceed  to  in- 
vestigate the  case.  In  cases  in  which  life  appears  to  be  extinguished 
the  same  practice  should  be  adopted,  artificial  respiration  being  subse- 
for^^f  quently  maintained.  Should  the  symptoms  point  to  the  larynx  as  the 
meaiores  to  seat  of  the  impaction,  the  upper  orifice  should  be  closely  examined  by 
be  adopted,  the  finger  introduced  through  the  mouth,  and  a  full-sized  bougie  or 
catheter  introduced  from  below  through  the  wound  into  the  larynx ; 
by  these  measures  most  foreign  bodies  caught  and  impacted  in  the 
larynx  itself  may  be  removed.  In  exceptional  cases,  where  these 
measures  fail,  the  Surgeon  may  be  called  upon  to  lay  open  the  larynx. 
The  laryngoscope  at  times  will  be  an  invaluable  aid  in  guiding  to  the 
position  of  the  foreign  body  and  in  effecting  its  extraction.  It  is  only 
applicable,  however,  in  adults.  When  the  position  of  the  foreign  body 
is  known  its  removal  may  be  facilitated  by  curved  forceps. 
Larfogo-  In  children  the  opening  in  the  trachea  should  always  be  as  high  as 

tracheotomy,  possible,  and  there  is  no  objection  to  dividing  the   cricoid  cartilage 
{laryngo-triieheotomy)  to  get  at  the  larynx.     Laryngotomy  is  scarcely 
applicable  to  these  cases,  the  majority  being  found  in  children.   Should 
the  foreign  body  be  so  fixed  in  the  larynx  as  to  be  immoveable  by  the 
means  suggested,  the  thyroid  cartilage  must  be  laid  open  by  increasing 
the  incision  upwards  ;  by  doing  this  the  larynx  will  be  fully  exposed, 
EnlargiiiK  of  and  the  removal  of  the  body  facilitated.     When  the  foreign  body  has 
the  wound,     nagged  the  larynx  and  is  in  the  trachea,  a  free  opening  should  be  made 
low  down  in  the  passage ;  when  this  is  done  it  not  unf requently  happens 
Inrenion  of  ^^^  ^^®  foreign  body  is  expelled ;  should  it  not  be,  the  patient  may  be 
the  patient,    inverted,  and  succussion  employed,  that  is,  the  patient  should  be  patted 

sharply  on  the  back  or  shaken  with  the  view  of  dislodging  it. 
Use  of  Some  Surgeons  advise  the  introduction  of  forceps  through  the  wound 

forceps.  into  the  trachea,  for  the  removal  of  the  foreign  body.  The  practice, 
however,  is  not  a  very  successful  one.  Rare  cases  are  on  record,  in 
which  success  followed  the  attempt,  but  many  more  are  to  be  found 
in  which  failure  ensued.  Should  it  be  adopted,  care  must  be  observed 
not  to  use  force* 
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Should  these  means  fail  to  remove  the  foreiga  hody,  the  patient 
moit  be  left ;  the  wound  in  the  air-tube  being  kept  open. 

When  the  foreign  body  is  in  the  larynx,  the  canuia  may  be  intro-  Ubc  of 
duced,  but  when  in  the  trachea  or  bronchus,  such  a  practice  is  injurious,  cauula. 
as  preveiiting  the  escape  of  the  substance.     Under  these  circumstances 
Hilton's  suggestion  is  undoubtedly  the  best — the  formation  of  a  trans- 
Terse  valvular  opening  in  the  trachea,  this  valvular  opening  readily  Vtlvular 
allowing  of  the  escape  of  the  foreign  body  when  impelled  against  its  openiDfc  iu 
surface.     The  cutting  out  of  a  portion  of  the  trachea  seems  quite  un-  *""^^«»- 
aecessary.     The  tracheal  wound  may  also  be  held  open  by  hooks,  or 
fastened  by  ligatures.     In  one  case  in  which  the  trachea  was  deep  I 
managed  to  keep  the  tracheal  wound  open  by  means  of  a  divided  ring 
of  strong  wire,  embracing  the  neck,  its  two  ends  being  made  to  hook 
into  the  opening  into  the  air-passage,  and  act  as  retractors.  In  another 
I  held  the  wound  apart  by  means  of  a  wire  instrument  made  on  the 
principle  of  the  eye  speculum.     Should  our  efforts  at  the  removal  of 
the  body  fail  at  one  time,  they  may  be  succer^sful  at  another.     Mr. 
Brunei's  well-known  case  is  one  in  point.     Mr.    Durham  tells  us,  from  Statistics  of 
an  analysis  of  554  cases  of  foreign  bodies  in  the  air-passages,  that  operatire 
death  resulted  in  forty-two  per  cent,  when  no  operation  was  performed,  JIJ^jJ^vo 
and  in  twenty- four  per  cent,  when  operative  measures  were  resorted  interference. 
to;  so  that  the  chances  seem  greatly  in  favour  of  the  latter  practice. 
The  foreign  body  having  been  removed,  the  chief  danger  has  passed. 
There  may  be  some  inflammation  of  the  nir-passages,  as  a  result  of  the  Treatment 
irritation  of  the  foreign  body,  but  this  usually  subsides  on  the  removal  *?fr5®™°^*^ 
of  its  cause.     In  exceptional  instances  it  may  prove  troublesome,  if  not 
fatal.     The  nature  of  the  substance  has  also  much  influence  in  deter- 
mining this  result,  smooth  bodies  being  slightly  irritating,  while  jagged 
are  more  so.     The  operation  of  tracheotomy  doubtless  does  something 
towards  aggravating  this  condition.     Such  a  complication   is  to  be 
treated  on  rational  principles,  but  in  the  majority  of  instances  the 
inflammation  will  subside  spontaneously  on  the  removal  of  the  offend- 
ing body.  Water  dressing  to  the  wound,  and  a  warm,  moist  atmosphere, 
arc  the  two  essential  points  of  practice  to  be  followed,  after  the  removal 
of  the  cause,  and,  as  a  rule,  convalescence  speedily  follows.     Chloro- 
form should  always  be  administered  in  these  cases  when   operative 
interference  is  called  for. 

Scald  of  the  Larynx. 

This  somewhat  common  accident  is  doubtless  engendered  amongst  (Edema  of 
the  poor  by  the  habit  of  feeding  their  children  out  of  a  teapot.    The  f^Jj^»  ^^»' 
child,  when  thirsty  and  alone,  being  accustomed  to  drink  from  the  "°     ' 
**  spout,"  tries  the  same  experiment  with  the  kettle  of  boiling  water, 
and  so  scalds  the  pharynx  and  orifice  of  the  larynx  that  cedematous 
inflammation  of  the  part  follows,  iu  the  same  way  as  a  blister  arises  by 
the  application  of  boiling  water  or  steam  to  any  other  tissue. 

The  symptoms  caused  by  such  an  accident  appear,  as  a  rule,  very  Symptoms. 
speedily,  the  small  chink  of  the  glottis  soon  closes,  and,  as  a  consequence, 
a  fatal  result  ensues,  unless  early  relief  can  be  obtained. 

In  some  cases  the  mouth,  with  the  soft  palate,  tongue,  aud  fauces, 
will  be  found  swollen  and  vesicated.  There  will  be  difficulty  in  swal- 
lowing, and  some  alteration  in  the  character  of  the  voice.  The  respira- 
tkm  rapidly  becomes  affected,  and  a  spasmodic  croupy  cough  ap^^eax»y 
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with  Btridnlous  breathing.  These  symptoms  may  become  gradually  or 
rapidly  worse.  They  may  be  complicated  with  attacka  of  spasmocUc 
dyspnoea,  at  long  or  short  intervals ;  but  when  these  attacks  appear, 
the  condition  is  extremely  dangeroas,  as  any  spasm  may  prove  fatal.  A 
somewhat  similar  result  may  take  place  from  the  intentional  or  acci- 
dental swallowing  of  any  corrosive  poison  or  acid,  or  from  the  inhalation 
of  a  flame. 

TsEATMEin:. — In  a  fair  proportion  of  these  cases  little  other  treat- 
ment than  a  warm  bed,  the  application  of  a  hot  sponge  to  the  larynx, 
and  the  inhalation  of  warm  moist  air,  is  ever  needed ;  the  symptoms 
sabside  as  rapidly  as  they  appear,  three  or  foar  days  seeing  the  worst 
of  the  case  through ;  and  in  these  mild  cases  the  laryngeal  symptoms  are 
probably  never  severe.  When  laryngeal  symptoms  exist,  accompanied 
by  spasm,  the  case  assumes  a  threatening  aspect;  indeed,  the  first 
spasm  may  be  the  last.  I  have  notes  of  the  case  of  a  child,  in  whom 
the  symptoms  were  so  slight  that  no  anxiety  was  felt,  but  one 
spasm  took  place  two  hours  and  a  half  after  the  accident,  and  put  an 
end  to  life. 

When  symptoms  are  severe  the  operation  of  tracheotomy  should  be 
performed ;  indeed,  I  am  disposed  to  recommend  this  operation  in  every 
case  in  which  the  symptoms  are  rapidly  progressing,  and  laryngeal 
spasms  coexist.  To  postpone  it  too  long,  till  the  limgs  become  gorged 
with  blood,  and,  consequently,  disposed  to  inflammatory  action,  and  the 
powers  of  the  patient  have  become  depressed,  is  a  timid  practice,  and  is 
certainly  unsuccessful.  In  the  opinion  of  many  good  Surgeons,  I  know 
it  is  thought  desirable  to  postpone  operative  interference  as  long  as 
possible — to  watch  and  wait.  In  this  I  do  not  agree.  When  laryngeal 
spasms  exist  with  mechanical  obstruction,  nothing  but  opening  the 
windpipe  places  the  patient  in  safety.  Out  of  nine  cases  consecutively 
treated  by  tracheotomy,  five  recovered.  The  statistics,  however,  of  my 
colleague  Mr.  Durham  are  less  favourable,  twenty-three  out  of  twenty- 
eight  cases  terminating  fatally.  In  some  instances  the  scarification  or 
puncturing  of  the  edematous  opening  of  the  larynx  and  epiglottis 
gives  great  relief.  I  have  been  accustomed  to  do  this  by  means  of  an 
ordinary  tenaculum  or  mounted  needle.  Mr.  Tudor,  formerly  of  the 
Dreadnought,  has  invented  a  useful  instrument  for  the  purpose,  called 
an  epiglottome.  The  punctures  into  the  oedematous  tissue  may  be  free ; 
they  never  seem  to  do  harm.  Drs.  Wallace  and  Bevan,  of  Dublin,  have 
spoken  very  strongly  in  favour  of  the  calomel  treatment,  two  or  three 
grains  being  given  ever}-  hour  until  the  symptoms  are  relieved ;  and 
Dr.  Croly  uses  inunction  at  the  same  time.  Other  Surgeons  speak  well 
of  antimony,  and  it  isi  doubtless,  a  drug  that  should  always  be  given; 
one,  two,  or  three  minims  of  the  antimonial  wine  every  quarter  of 
an  hour,  till  some  effect  has  been  made  upon  the  diseasei,  and  then 
at  longer  intervals.  The  best  local  application  to  the  larynx  is  the 
hot  sponge.  A  blister  over  the  upper  part  of  the  sternum  sometimes 
does  good,  and  in  exceptional  cases  leeches  to  the  larynx  may  be  used. 
The  time  all  these  remedies,  however,  require  to  produce  their  effects 
is  too  long,  and  their  action  too  uncertain  to  allow  the  Surgeon  to 
depend  upon  them  in  acute  cases;  as  accessories  to  the  treatment 
they  are  of  use,  but  as  means  of  preventing  death  when  obstruction 
exists  and  spasms  are  irequent  they  are  not  to  be  recommended.  When 
an  operation  is  perfonned  it  should  be  tracheotomy.    Laryngotomy  ia 
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inapplicable ;  it  is  too  near  to  the  disease.    Chloroform  may  be  given 
witbont  fear. 

Diseases  of  the  Larynx  requiring  Tracheotomy. 

Since  the  introdoction  of  the  laryngoscope  our  knowledge  of  the 
di^^iases  of  the  larynx  has  so  much  increased,  and  the  treatment  of  its 
different  affections  so  much  improved,  that  the  subject  has  become 
somewhat  a  large  one ;  so  large,  indeed,  that  enterprising  members  of 
our  profession  have  contrived  to  turn  it  into  a  speciality.  This  is  a 
subject  of  regret,  in  a  certain  sense,  for  it  tends  to  make  the  bulk  of  the 
profession,  and  with  it  the  student,  look  upon  laryngeal  affections  as 
difficult  subjects  of  investigation,  and  beyond  the  reach  of  average  skill. 
This  is  not,  however,  in  any  sense  correct,  for  the  use  of  the  laryn- 
goaoope  or  throat  speculum  is  no  more  difficult  than  that  of  any 
other  instrument.  To  use  it  neatly  and  efficiently  requires  skill  and 
■ome  practice,  but  the  same  efforts  are  also  essential  to  every  other 
surgical  investigation.  The  first  laryngoscope  was  introduced  to  the  On  the 
profession  in  1829  by  the  late  Dr.  B.  G.  Babing^ou,  who,  under  the  term  Isrjngoseope. 
"  glottiscope,"  invented  an  instrument  composed  of  a  mirror  fixed  to 
a  wire  handle,  which,  being  fixed  against  the  palate  whilst  the  tongue 
was  depressed,  enabled  him  to  view  the  upper  part  of  the  larynx. 
Garcia,  the  singer,  in  1855  gave  an  impulse  to  the  idea  by  throwing 
the  sun's  rays  into  the  back  of  his  mouth  by  means  of  a  mirror  held  in 
his  left  hand ;  thus  from  a  dentist's  reflector  introduced  into  his  mouth 
he  could  witness  the  movements  of  his  larynx  in  the  looking-glass. 
Bat  to  Dts.  Czermak  and  Turck  are  unquestionably  due  the  criedit  of 
hiring  applied  this  mode  of  investigation  in  a  scientific  way  to  the 
diagnosis  of  laryngeal  disease.  They  employed  artificial  illnmination, 
howerer,  instead  of  solar,  adopting  the  practice  of  Helmboltz  in  oph- 
thalmoscopic operations. 

The  ordinary  mode  of  application  of  the  instrument  is  very  simple.  Mode  of  use. 
The  patient  sits  with  his  back  to  a  good  light,  that  of  the  sun  is  the 
best,  but  a  moderator  or  gas  lamp  will  suffice.  The  lamp  should  be  in 
a  line  with  the  patient's  face,  and  on  his  right  side ;  the  Surgeon,  with 
the  mirror  fastened  round  his  head,  faces  the  light  and  reflects  it  on 
the  patient.  The  patient  is  then  directed  to  open  his  mouth,  protrude 
his  tongue,  and  hold  it  with  a  handkerchief:  a  warmed  mirror  is  in* 
troduced  to  the  back  of  the  fauces,  the  tongue  at  this  time  being 
depressed.  The  rays  of  light  from  the  frontal  mirror  are  then  made 
to  fall  upon  the  pharyngeal  one,  and  with  a  little  arrangement  the 
glottis  and  all  the  parts  around — above  or  below — may  be  carefully 
examined. 

The  pharyngeal  mirror  may  also  be  well  illuminated  by  simply  pro- 
jecting  the  rays  of  light  from  a  large  reflector  fastened  behind  a  gas  or 
moderator  lamp,  as  seen  in  Fig.  268. 

I  have  employed  this  method  for  several  years  and  have  found  it 
icore  effectual  than  the  use  of  the  double  mirror. 

It  will  be  impossible  in  the  following  chapter  to  give  a  fall  descrip- 
tion of  all  the  different  affections  to  which  the  larynx  is  liable,  nor 
would  it  be  consistent  with  the  object  I  have  in  view,  for  laryngeal 
affections  come  as  much  under  the  notice  of  the  Physician  as  the  Surgeon, 
and  the  latter  is  only  consulted  when  medicine  has  failed  to  relieve 
aymptomsy  and  evidence  exists  of  some  progressive  aff'ection  which  by 
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causing  obetractioti  to  the  respiratory  act  threatens  life.  In  the  following 
chapter  I  propose,  therefore,  to  consider  the  diseases  of  the  larynx  in 
their  surgical  aspect  only,  and  to  view  them  simply  in  their  relation  to 
racheotoray.  (j^cijeotoiny  or  other  operative  interference. 


Diaeuei  of 
larynx  in 
relation  to 


FiQ.  268. 


LaryngoBcopic  examination. 

In  a  general  w'ay  it  may  be  asserted  that  tracheotomy  may  be  called 
for  under  any  circumstances  in  which  obstruction  exists  to  the  respi* 
ratory  act,  mechanical  or  otherwise,  such  as  in  pharyngeal  affections 
mechnnically  affecting  the  larynx ;  in  laryngeal  disease  acute  or  chronic, 
inflammatory  or  otherwise ;  or  in  tumours  pressing  from  without  upon 
the  windpipe  in  some  part  of  its  course.  It  may  also  be  possibly  re- 
quired for  some  temporary  purpose  connected  with  operative  surgery 
to  insure  the  maintenance  of  the  respiratory  act  during  the  removal  of 
a  large  pharyngeal  or  maxillary  tumour. 

Pharyngeal  aifectionB  obstrncting  the  respiration. 

Abscesses  about  the  pharynx  or  tonsils  at  times  cause  laryngeal 
obstruction,  and  sach  a  complication  is  to  be  treated  by  puncturing  the 
abscess  with  a  guarded  bistoury.  Inflammatory  and  ulcerating  aflec- 
of*3iiw?^*^**  tions  of  the  throat,  more  particularly  those  called  diphtheritic,  are  apt 
to  spread  to  the  larynx  and  set  up  a  laryngitis.  ludeed  Trousseau 
asserts  that  in  most  cases  croup  begins  in  the  pharynx. 

TomOTirs  of  the  pharynx  or  tonsils  are  occasionally  met  with  pre$«ing 
upon  the  larynx,  and  interfering  with  its  functions,  or  a  cyst  may 
develope  at  the  back  of  the  tongue  behind  the  epiglottis,  and  by  its 
size  almost  close  the  laryngeal  orifice;  or  a  naso- pharyngeal  tumour 
may  so  press  downwards  as  not  only  to  threaten  life  by  sufibcation,  but 
to  cause  death.  In  one  large  uaso-pharyngeal  tumour  I  had  to  treat, 
the  former  condition  was  met  with,  but  relief  was  given  by  the  removal 
oi  the  growth.      In  another  case,  one  of  cancerous  tumour  of  the 
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pharynx  above  tbe  soft  pabite  occnrrin^  in  a  hoy  aet  18,  and  which 
rapidly  recurred  after  its  removal,  death  ensued  from  suffocation, 
tracheotomy  having  been  rejected.  Saffocxtion  from  simple  enlarge- 
ment of  the  tonsils  1  believe  to  be  unknown,  although  this  has  occurred 
from  cancerous  disease. 

AfEsctioiiB  of  tbe  larynx  requiring  tracheotomy. 

Infiammatory  affections  can  never  exist  long  without  causing  some  Tracheotomy 
closure  of  the  glottis,  and  thus  endangering  life.  In  acute  laryngitis  of  ^^  <^cute 
catarrhal  origin,  in  membranous  croup,  and  in  diphtheritic  croup,  a  few  ^^TOP'^ 
hours  may  be  sufficient  to  produce  this  etl'cct,  either  from  cedema  of  the 
brynx,  suppuration  of  the  larynx,  or  the  effusion  of  a  false  membrane. 
In  all  the  result  is  the  same,  mechanical  closure  of  the  glottis  compli- 
cated with  spasm  ;  and  in  all,  the  important  question  presents  itself  to 
the  practitioner,  whether  medical  treatment  can  be  sufficient  to  check 
the  disease,  or  surgical  aid  in  the  way  of  operative  interference  is  re- 
quired. Trousseau,  our  g^reat  authority  in  this  matter  of  tracheotomy 
in  croup,  maintained  strongly,  that  the  earlier  the  operation  is  per- 
formed the  greater  are  the  chances  of  success ;  that  it  ought  to  be 
performed  before  death  is  imminent;  and  that  to  whatever  degree 
asphyxia  may  have  proceeded,  it  ought  to  be  tried  ;  for  in  the  most 
desperate  cases  there  is  a  chance  of  success,  provided  the  local  lesion, 
the  croup,  constitutes  the  chief  danger  of  the  disease.  In  these  views 
I  entirely  concur ;  they  are  physiologically  sound  and  clinically  correct. 
Indeed  the  operation  should  be  performed  in  all  cases  when  the 
dijsease  is  stcacUly  progressing,  when  it  is  unaffected  by  medical  treat- 
ment, and  before  asphyxia,  carbonsmia,  or  severe  blood  poisoning  has 
taken  place ;  the  chances  of  success  under  these  circumstances  being 
good ;  for  it  seems  to  be  a  clinical  fact  that  in  a  large  number  of  such 
cases  the  extension  of  disease  is  arrested  by  tbe  operation.  When  the 
lung9,  however,  have  become  gorged  with  blood  unfit  for  circulation  by 
too  protracted  delay  in  operating,  a  successful  issue  can  hardly  be  looked 
for. 

In  chronic  laryngitis,  whether  tubercular,  syphilitic,  or  otherwise,  Tracheotomy 
tracheotomy  may  be  required  to  prevent  impending  death  or  as  a  means  {j-J^JJ^'' 
of  cure.      For  the  first  indication  it  should  not  be  postponed  too  long,  ^'^^ 
for  too  long  often  means  too  late,  some  spasmodic  attack  carrying  off 
the  patient.     When  these  attacks  consequently  appear,  and  recur, 
tracheotomy  should  be  performed. 

Tracheotomy  as  a  means  of  oore  is  not  sufficiently  practised.     "  It  Tracheotomy 
baa  been  hitherto  generally  performed  in  the  class  of  cases  to  which  I  *«  »  means  of 
have  just  alluded — to  rescue  patients  from  the  danger  of  impending 
suffocation,  and  to  prolong  life  when  threatened  from  laryngeal  disease; 
and  yet  it  must  have  struck  most  men,  when  watching  cases  which 
have  been  operated  upon  under  these  circumstances,  how  rapidly  all 
laryngeal  symptoms  disappear  and  ulcerative  action  undergoes  a  repara- 
tive process,  both  in  the  pharynx  and  larynx,  after  a  new  passage  has 
been  obtained  for  the  respiratory  act,  and  complete  quiescence  of  the 
parts  has  been  secured  by  means  of  tracheotomy."      I  have  a  strong  Early 
opinion,  therefore,  that  it  would  be  wise  to  perform  the  operation  of  ^J^jS**" 
tracheotomy  in  ulcerative  laryngeal  affections  at  an  earlier  period  than 
has  hitherto  been  practised,  with  a  view  of  arresting  the  progress  of 
tbe  disease,  and  probably  of  saving  the  larynx  as  a  respiratory  and  vocal 
organ,  anticipating  the  time  irben  the  operation  may  be  demanded  tot 
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the  purpose  of  preyenting  impendin^^  snffocation.  In  the  first  volume 
of  the  '  Clinical  Society's  Transactions '  I  have  published  some  cases 
illustrative  of  these  views,  and  my  more  recent  experience  has  con- 
firmed these.  It  should  not  be  performed  in  the  very  early  period  of 
the  disease,  whilst  any  reasonable  hope  exists  that  by  medical  or  local 
treatment  a  successful  result  may  be  secured  ;  but  it  should  be 
undertaken  in  all  cases  of  progressive  disease,  when  local  and 
general  treatment  have  failed  to  make  any  impression  on  the  local 
affection. 
Tamoori  of  TomourB  of  the  larynx  are  not  very  uncommon.  Children  are  liable 
*«7M.  ^  suffer  from  warty  growths  of  the  rima  or  the  parts  about,  and  in 
adults  epithelial  tumours  are  likewise  met  with.  Cancerous  growths* 
involving  the  larynx,  are  also  on  record.  Mr.  Holmes,  in  his  admirable 
work  <  On  Children's  Diseaseii,'  tells  us  that  out  of  twenty-eight  cases 
of  tamour  of  the  larynx,  that  he  tabulated  from  the  '  Transactions  of 
the  Pathological  Society,'  seven  were  cancerous.  He  also  points  out 
the  fact  that  in  cases  of  tumours  of  this  region  life  is  threatened  by  the 
occasional  fits  of  spasmodic  dyspnoea,  the  patient  being  often  well  in  the 
intervals,  and  when  these  r«cur  very  severely  it  becomes  necessary  to 
perform  tracheotomy. 

When  warty  growths  exist,  and  it  is  impossible  to  remove  them  from 
above  by  means  of  the  laryngoscope,  forceps,  or  snare,  the  larynx  may 
be  laid  open  fearlessly  in  the  middle  line,  and  the  tumour  removed.  I 
did  this  in  1871,  in  a  child,  set.  3,  for  extensive  ^*arty  disease  of  the 
epiglottis  and  glottis,  with  complete  success;  and  my  colleagues 
Mr.  Durham  and  Mr.  Davies  Colley  have  done  the  same.  I  have  also, 
by  the  operation  of  tracheotomy,  prolonged  for  many  months  the 
life  of  a  man  who  had  a  cancerous  laryngeal  tumour  obstructing 
respiration. 

Tracheotomy  may  also  be  required  for  tumours  of  the  neck  pressing 
upon  the  larynx.  I  have  been  called  upon  to  operate  under  these  cir- 
cumstances on  three  occasions ;  also  for  iutrathoracic  tumours,  aneuris- 
mal  or  otherwise,  the  opemtiou  in  both  cases  being  demanded  for 
sudden  laryngeal  spasm,  due  either  to  pressure  on  the  recurrent  laryn- 
geal nerve,  or  to  compression  of  the  trachea,  Dr.  Bristowe  having  well 
shown  (*  St.  Thomas's  Ho*p.  Rep.,*  vol.  iii,  1872)  "  that  destruction  of 
the  functional  activity  of  one  recurrent  laryngeal  nerve  is  marked  by 
paralysis  of  the  corresponding  vocal  cord,  which  can  be  recognised  by 
means  of  the  laryngoscope,  by  impairment  of  the  musical  quality  of 
the  voice,  and  (probably)  by  some  difficulty  of  swallowing,  owing  to  the 
tendency  of  food  to  slip  into  the  larynx,  but  is  not  necessarily  attended 
with  stridor  or  dyspnoea ;  and,  in  the  second  place,  that  compression  of 
the  trachea  involves  stridor  and  difficulty  of  breathing,  which  is  often 
paroxysmal  and  liable  to  end  in  sudden  death,  but  that  it  does  not  of 
itself  interfere  with  perfect  intonation,  excepting  only  in  so  far  as  it 
may  render  the  voice  weak  by  diminishing  the  supply  of  wind  to  the 
vocal  organ." 

Excision  of  the  Larynx. 

This  operation  was  first  performed  by  Billroth,  of  Vienna,  in  1873, 
for  cancerous  disease  in  a  man  ;  and  Heine,  of  Prague,  Moriz  Schmidt* 
of  Frankfort-on- the- Maine,  and  Langenbeck,  of  Berlin,  have  followed 
his  practice,  but  the  success  that  hat  attended  it  is  not  such  as  to  lead 
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me  to  recommend  tbe  operation.  The  operation  can  be  performed  by 
making  a  transverse  incision  parallel  to  and  above  tbe  byoid  bone,  and 
a  vertical  one  at  a  right  angle  to  it  over  the  larynx,  the  dissection  of  the 
larynx  being  made  from  above. 

Bronchotomy,  Tracheotomy,  Laryngotomy, 

Any  opening  made  by  the  Surgeon  into  the  windpipe  is  called  '*  hron-  Modes  of 
ehoiomy  ;**  when  between  the  thyroid  and  cricoid  cartilages,  it  is  called  opening  tbe 
••  laiyngotomtf ;"  when  below  the  cricoid  into  the  trachea,  "  tracheo^  ^^^P^P®- 
tom^ ;"  and  when  the  incision  includes  the  cricoid  cartilage  and  upper 
rings  of  the  trachea,  it  is  called  laryngo'traeheotomy.    In  all  these  Ol^eetsofthe 
operations  the  objects  are  the  same,  either  to  admit  air  into  the  lungs  operation, 
when  some  obstruction  exists  in  or  above  the  larynx,  or  to  facilitate  the 
removal  of  a  foreign  body  or  morbid  growth.     Dismissing  the  general 
term  *'  bronchotomy  "  from  our  consideration,  the  two  latter  operations 
claim  our  notice.    They  are  applicable  in  two  different  classes  of  cases. 
When  the  canse  of  obstruction  is  above  the  larynx,  laryngotomy  may 
be  performed;  when  in  the  larynx,  tracheotomy  or  laryngo- tracheotomy 
shoald  always  be  preferred.    For  the  removal  of  a  foreign  body  or  new 
growth,  tracheotomy  is  the  better  operation,  the  incision  at  times  being 
extended  upwards  into  the  larynx,  either  through  the  cricoid  and  thy- 
roid cartilages,  or  downwards  as  far  as  needed.    For  both  operations 
chloroform  may  be  safely  administered,  unless  asphyxia  be  profound, 
when  it  is  not  needed. 

Laryngotomy  is  not  an  operation  to  be  performed  on  children,  the  Laryngo- 
crico-tbyroid  space  at  an  early  period  of  life  being  too  small  to  allow  ^"^J- 
of  a  free  opening  being  made  into  it.     It  is  only  applicable  in  adults  C**^.'  . . 
when  obstruction  to  respiration  exists  above  the  rima  glottidis,  such  as  ■PP"^***- 
that  caused  by  an  impacted  mass  of  food,  or  some  pharyngeal  growth. 
For  tetanos  or  any  other  spasmodic  affection  of  the  larynx  threatening 
life,  it  mav  likewise  be  employed,  as  well  as  in  operations  on  the  palate, 
pharynx,  oc,  in  which  it  is  advisable  to  ensure  the  free  passage  of  air 
into  tbe  lungs  during  manipulation ;  although  under  these  latter  circum* 
stances  tracheotomy  and  the  use  of  Dr.  Trendelenburg's  plug  is  to  be 
^erred  (Fig.  186,  vol.  i.  p.  511). 

To  perform  the  operation  the  patient  should  be  placed  on  the  back.  Mode  of 
with  tiie  thorax  raised,  shoulders  drawn  down,  and  head  extended.  The  performance. 
operator  shoald  stand  on  the  patient's  right  side,  and  feel  for  the  thy- 
roid cartilage,  at  the  lower  border  of  which  the  windpipe  is  to  be  opened. 
To  do  thia,  a  vertical  incision  is  to  be  made  in  the  median  line,  about 
one  inch  long,  cutting  through  all  the  tissues  covering  in  the  crico- 
thyrmd  membrane.  The  membrane  is  then  to  be  opened  transversely 
with  a  knife.  The  crico-thyroid  arteries  cross  this  space,  and  may 
possibly  be  divided  and  give  rise  to  some  little  hismorrhage.  Sir  W. 
Fergusson  has  recorded  a  case  narrated  to  him  by  Profeusor  Turner, 
of  Edinburgh,  in  which  a  fatal  hemorrhage  occurred  from  these 
vessels. 

Traehaotomy  is  by  no  means  a  simple  operation  ;  under  all  circum-  On 
stances  it  is  a  delicate  one,  requiring  coolness  and  caution,  and  when  traebeolomy, 
performed  hurriedly  it  is  too  often  made  difficult,  and  even  dangerous. 
In  very  young  children  it  is  always  troublesome.    The  Surgeon  may  at 
times  be  called  upon  to  be  rapid  in  his  movements,  but  he  ought  never 
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to  be  hurried.    As  the  result  of  hurry  many  are  the  mistakes  that  might 
be  enumerated,  such  as  wouudiug  of  the  innominate  or  carotid  artery ; 


Fig.  269. 


Operatiun  of  tracheotomy. 

the  opening  of  the  (Bsophagas  through  the  trachea ;  the  puncturing  of 
the  spine  through  both  these  tubes,  &c. 
Mode  of  its  ^^^  patient  should  be  placed  as  in  laryngotomy,  and  the  Surgeon 
performance,  stand  on  the  right  side.  The  different  points  in  the  neck  are  then  to 
be  made  out,  and  the  existence  of  any  large  vein  in  the  line  of  incision 
looked  for,  and  if  present  avoided.  The  best  position  for  opening  the 
trachea  is  half  an  inch  below  the  cricoid  cartilage,  or  below  the  isthmus 
of  the  thyroid  gland  ;  but  this  is  not  a  point  of  so  much  importance  as 
some  Surgeons  would  lead  us  to  suppose  ;  in  infants  it  may  be  disre- 
garded. An  incision  about  two  inches  long  may  then  be  made  through 
all  the  soft  parts  covering  the  trachea.  This  may  be  done  rapidly  when 
needed,  deliberately  when  possible,  care  being  taken  at  the  same  time, 
by  means  of  retractors,  not  to  displace  the  parts.  During  this  step  of 
the  operation  the  Surgeon's  left  index-finger  should  be  his  g^ide ;  it 
should  be  steadily  kept  over  the  trachea  till  the  rings  are  felt ;  it  will 
also  intimate  the  presence  of  any  arteries  near  the  tube  or  in  the  line 
of  incision.  The  rings  once  recognised,  the  trachea  may  be  opened 
with  the  knife,  its  edge  being  turned  upwards,  and  the  opening  made 
parallel  with  the  nail  of  the  left  index-finger,  which  is  in  the  wound. 
When  the  windpipe  has  been  opened,  nir,  blood,  and  mucus  will  at 
once  bubble  up.  The  canula,  with  its  pilot,  should  then  be  introduced 
into  the  trachea  through  the  opening  which  the  left  index-finger  has 
covered,  this  finger  acting  all  through  as  a  guide  and  director,  and, 
lastly,  as  a  plug  to  the  wound  till  the  canula  has  been  introduced. 
The  eye  of  the  operator  should  be  directed  to  the  end  of  his  left 
index-finger. 


Left  index 
finf^the 
guide. 
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In  opening^  the  trachea  some  Surgeons  prefer  to  use  the  hook  to  Use  of  hook, 
draw  it  forward,  and  in  cases  in  which  much  bleeding  exists,  or  the 
trachea  is  very  deep,  it  may  be  employed.     I  have,  however,  rarely 
used  it,  having  more  confidence  in  the  use  of  the  left  index  finger  as  a 
guide  throughout. 

Some  Surgeons  employ  a  dilator  to  keep  the  wonnd  open  till  the  Uie  of 
tube  is  introduced,  while  others  prefer  to  open  the  trachea  with  a  dilttora. 
sharp  trocar.     The  former  practice  is  unnecessary,  and  the  latter  dan-  Sharp  trocar 
gerous ;  for  a  sharp  trocar  may  perforate  the  trachea  altogether,  and  **»n»««>»«- 
enter  the  oesophagus,  an  accident  I  have  known  to  occur,  or  should  it 
slip  by  the  side  of  the  windpipe  the  large  vessels  will  be  endangered. 
With  respect  to  the  camils.  Fuller's  bivalve  has  hitherto  met  with  Use  of 
general  approval,  and  Durham's  *' lobster- tail "  canula  (Fig.  270)  has  been  cauula. 
much  liked;  but  by  far  the  best  is  the  ball-and-socket  instrument 
(Fig.  271)  I  had  made  some  years  ago,  its  great  advantage  consisting 

Fio.  270. 


Durham's  canula  »nd  pilot. 

in  the  mobility  of  the  tube  with  the  trachea,  the  neck  plate  being 
fixed.  The  rigid  tube,  when  required  to  be  worn  for  long,  too  often 
excites  ulceration  by  the  pressure  of  its  free  end  on  the  trachea, 
which  may  extend  into  the  innominate  artery.  Every  canula  should 
be  double.  It  should  al^o  be  fixed  in  position  by  a  piece  of  silk  or  tape 
paned  through  the  shield  round  the  nape  of  the  neck,  and  fastened. 

Fto.  271. 


lirytint'*  cajiuUu    k.  Full  length.    B.  Shortened. 


After  the  operation  the  atmosphere  of  the  room  should  be  kept  warm  Aftrr- 
and  moist  by  the  admission  of  steam.     The  wound  should  be  kept  ^'^^^*"'^^^' 
clean ;  strapping  and  sutures  are  rarely  required ;  water  dressing  is 
probably  the  best  local  application,  or  swett  oil.    Great  care  should 
be  obaerved  to  keep  the  orifice  of  the  canula  free  from  mucus  and 
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Complic»- 

tiOBS. 


On  the 
openinfT  of 
ine  trachea 
in  infanta. 


Sixe  of  tube. 


Artificial 
respiration* 


Removal  of 
tJw  cmdxUm, 


the  inner  tabe  clean.  A  piece  of  mnslin  should  be  placed  oyer  the 
tube  to  gpiard  against  the  entrance  of  foreign  bodies. 

Complications. — Should  the  operation  be  complicated  by  heemorrhage 
the  Surgeon  is  not  to  be  alarmed.  If  arterial  it  must  be  arrested 
before  the  trachea  is  opened,  either  by.  the  application  of  a  ligature  or 
by  torsion ;  if  venous  the  sooner  the  trachea  is  opened  the  better,  for 
a  few  good  inspirations  do  more  to  relieve  the  venous  congestion, 
which  is  almost  always  present  wheu  tracheotomy  is  demanded,  than 
any  other  attempt  to  check  bleeding.  As  soon  as  the  tube  has  been 
introduced  the  patient  may  be  rolled  over  ou  his  side,  to  allow  the 
blood  to  run  away  from  the  tracheal  wound.  A  piece  of  sponge  applied 
over  the  wound  with  some  pressure  is  generally  enough  to  arrest  all 
venous  bleeding  unless  some  Urge  venous  trunk  has  been  opened.  I 
have  never  known  hsemorrhage  of  this  kind  to  be  so  copious  as  to  in- 
terfere with  the  operation,  or  to  be  so  persistent  as  not  to  cease  readily 
on  its  completion.  If  the  Surgeon  stops  his  operation  till  bleeding  has 
ceased,  he  will  too  often  wait  till  the  necessity  of  the  operation  has 
passed  away  with  the  life  of  his  patient. 

Opening  of  the  trachea. — There  can  be  little  doubt  that  in  patients 
after  puberty  the  trachea  should  generally  be  opened  below  the  isthmus 
of  the  thyroid  gland,  but  in  infants  and  young  children  where  the 
trachea  is  deeply  placed,  and  the  neck  fat  and  short,  the  nearer  the 
opening  is  to  the  cricoid  cartilige  the  better ;  for  some  years  I  have 
been  in  the  habit  of  opening  the  trachea  immediately  below  the  cricoid 
ring,  and  have  never  hesitated  to  divide  the  latter  should  more  room 
be  needed.  In  many  instances  I  have  gone  through  the  isthmus  of 
the  thyroid,  and  have  never  had  any  reason  to  regret  it ;  indeed,  I  am 
almost  tempted  to  believe  that  the  dangers  of  its  division  are  really 
theoretical  and  may  practically  be  disregarded.  Of  this  I  am  con- 
vinced, that  the  nearer  the  tracheal  opening  is  to  the  lower  border 
of  the  cricoid  ring  the  better  is  the  operation.  The  only  essential 
point  is  that  it  should  be  in  the  median  line.  If  the  opening  be  too 
small  at  the  first  puncture,  a  second  should  be  made  rather  than 
grope  about  with  retractors  and  instruments  to  find  the  original 
opening.  The  tracheal  tube  need  not  be  very  large,  for  Mr.  Marsh 
has  demonstrated  (*  St.  Barth.  Hosp.  Report,*  vol.  iii)  that  the  cricoid 
cartilage  is  the  smallest  part  of  the  air-tube,  and  the  rima  glottidis 
smaller  than  it. 

Under  all  circumstances  the  operation  should  be  completed,  and  even 
in  apparently  hopeless  cases  artificial  respiration  should  be  kept  up 
through  the  wound.  Mr.  Holmes  has  recorded  a  case  of  Mr.  Tatum's 
in  which  it  was  maintained  for  two  hours  with  ultimate  success. 

When  tracheotomy  has  been  performed  for  thyroidal  tumours  press- 
ing upon  the  trachea,  the  Surgeon  should  have  at  hand  a  long  perforated 
tube  small  enough  to  be  introduced  through  the  canula,  for  the  tumour 
may  so  overlap  the  trachea  as  to  cause  obstruction  below  the  point  at 
which  the  operation  is  performed.  For  the  want  of  such  an  instrument 
I  lost  a  patient  whom  I  saw  with  Dr.  Risdon  Bennett,  wliile  by  its 
aid  I  was  enabled  to  save  another  for  several  days,  the  elastic  tube 
being  pressed  through  the  canula,  past  the  obstruction,  into  the  lungs. 
I  have  had  such  a  tube  adapted  to  my  canula  as  a  pilot  to  introduce  it. 
It  is  almost  needless  to  say  that  the  canula  should  be  removed  from 
the  tncbea  aa  soon  as  respiration  by  the  natural  passage  has  been  re- 
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established ;  that  it  should  on  no  account  be  left  in  more  than  three 
montiiB,  and  that  if  required  longer  a  new  one  sboald  be  substituted, 
since  the  canula  rapidly  undergoes  oxidization  in  the  trachea  and  be- 
eomes  liable  to  break.  In  a  patient  of  my  own,  where  the  tube  had  been 
worn  six  months,  half  its  circumference  clo^e  to  the  neck  shield  had 
been  destroyed,  and  the  slightest  violence  would  have  broken  the  instru- 
ment in  the  trachea.  The  vulcanite  cauula  is  agood  one  for  constant  use. 

Mr.  T.  Smith  in  an  excellent  paper  ('  Med.-Chir,  Trans.,'  1865)  has  Canaei  of 
given  a  good  summary  of  the  obstacles  to  the  re-establishment  of  natural  non-re-etta- 
respiration  after  tracheotomy,  the  chief  causes  being  a  narrowing  of  the  ™^Soii** 
pAssage  of  the  larynx  by  granulations  around  the  canula,  and  the  im- 
pairment or  loss  of  those  functions  of  the  muscles  of  the  larynx  which 
regulate  the  admission  of  air  through  the  rima.    There  may,  likewise, 
be  a  persistence  of  the  original  cause  which  necessitated  the  perform- 
ance of  the  operation,  also  the  effects  of  the  original  disease,  the  closure 
of  the  vocal  cordis  from  the  cicatrization  of  old  ulceration  being  the 
most  marked.    In  three  cases  now  under  my  observation  in  which 
tracheotomy  has  been  performed  for  chronic  ulceration  of  the  larynx, 
the  rima  has  so  contracted  as  to  be  impervious  in  two,  and  in  one  the 
opening  is  so  small  as  to  be  insufficient  for  respiration,  although  enough 
fur  speaking  purposes. 

To  help  the  Surgeon  to  judge  of  the  patency  of  the  glottis,  Luer  has  How  to  judge 
invented  a  bullet  valve  to  be  adapted  to  the  orifice  of  the  canula;  and  o^^« 
Mr.  T.  Smith  an  india-rubber  valve  which  seems  an  equally  efficient,  and  §Jg  5Sti«. 
is  certainly  a  simpler  instrument.     Either  may  be  employed,  for  any- 
thing that  helps  the  Surgeon  to  decide  when  the  canula  may  be  removed 
with  safety  is  of  value. 


CHAPTER  XIX. 
SimOEST  OF  THE  CHEST. 
Contusions. 
The  chest  is  liable  to  be  contused,  and  severe  contusions  are  not  in-  Contusion. 
frequently  followed  by  extensive  effusions  of  blood ;  the  swelling  under 
these  circumstances  occurring  suddenly  after  the  injury,  and  appearing 
with  the  discoloration  of  a  bruise.    These  cases  as  a  rule  do  well  if  left 
alone,  the  extravasated  blood  becoming  absorbed  ;  although  in  excep- 
tional examples  the  blood  may  break  down  and  give  rise  to  suppuration. 

Trbatmbnt. — In  moderate  contusions  the  application  of  a  cold  lead  Treatment, 
lotion  is  all  that  is  called  for  ;  in  more  severe  examples  of  extravasa- 
tion there  is  nothing  equal  to  the  use  of  a  bag  of  ice.     In  obstinate  cases 
the  application  of  tome  stimulating  liniment  hastens   recovery,  and 
the  administration  of  tonics  is  almost  always  of  value. 

When  the  effused  blood  breaks  up  and  suppuration  ensues,  the 
abscess  must  be  opened,  but  the  Surgeon  should  never  be  in  a 
hurry  to  interfere  with  these  cases  nor  to  conclude  that  pus  has 
formed,  or  that  the  effused  blood  is  incapable  of  being  absorbed ;  for 
it  is  a  familiar  fact  that  under  some  circumstances  blood  will  remain 
flnid  in  the  tissues  for  a  long  period  and  yet  be  eventually  removed  by 
absorption. 
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Raptured 
Buaclea. 


Ob  fnetored 
libi.  , 


Id  lunatic 
asyluma. 


direct  and 
indirect. 


Varieties. 


Snptnre  of  the  Pectoral  Muscle. 

This  is  an  accident  which  may  take  place  from  a  forcible  strain  applied  to 
the  muscle  when  unprepared  for  action  or  from  external  violence.  I  have 
seen  the  muscle  nearly  completely  torn  across  about  its  centre  from  the 
forcible  drawing  back  of  the  arm ;  the  fingers  coald  be  inserted  between 
the  divided  ends  of  the  torn  muscle  and  much  effusion  of  blood  existed. 
The  arm  was  brought  to  the  side,  and  held  there  by  means  of  a  bandage, 
and  ice  was  locally  applied.  Three  months  subsequently  some  power 
existed  in  the  muscle,  but  the  amount  which  is  to  be  looked  for  in  these 
cases  depends  upon  the  severity  of  the  injury,  and  the  care  with  which 
the  parts  are  kept  in  position  during  the  progress  of  repair;  as  a 
general  rule  the  two  ends  of  the  divided  muscle  should  be  kept  iu 
contact  for  at  least  two  months  before  movement  is  allowed.  In  children 
this  accident  is  not  rare  from  forcible  dragging  of  the  arm. 

Fractured  Bibs. 

This  accident  forms  about  a  tenth  part  of  the  cases  of  fracture 
admitted  into  a  large  hospital;  it  is  less  common  in  children  and 
young  adults  on  account  of  the  elasticity  of  the  ribs,  than  in  sub- 
jects past  middle  age ;  in  the  old  the  ribs  become  so  brittle  that  they 
break  under  slight  external  violence,  and  in  rare  cases  from  the  violence 
of  a  cough.  I  have  seen  this  in  t»>  o  patients  between  sixty  and  seventy 
years  of  age — one  male  and  the  other  female — in  whom  no  signs  of 
disease  existed ;  both  are  now  alive. 

Fractured  ribs  are  not  uncommon  accidents  in  lunatic  asylums,  and 
generally  arise  from  direct  violence ;  but  it  would  be  wrong  to  assume 
that  they  are  the  result  of  ill-treatment  always.  Patients  when  much 
excited  will  inflict  most  serious  injuries  on  themselves  unconsciously, 
and  it  has  been  proved,  moreover,  that  the  bones  of  many  of  the  insane 
are  in  an  abnormally  brittle  state.  This  is  especially  the  case  in  the 
disease  known  as  general  paralysis  of  the  insane.  Dr.  Campbell  Brown, 
of  Liverpool,  has  analysed  the  ribs  of  genei*al  paralytics,  and  states 
that  "the  ratio  of  organic  constituents  to  earthy  matters  is  much 
greater,  while  the  ratio  of  lime  to  phosphoric  acid  is  distinctly  less  in 
the  ribs  of  paralytics  than  in  those  of  healthy  adults.  There  are  the 
same  differences  between  the  composition  of  healthy  ribs  and  those  of 
paralytics  as  between  the  composition  of  the  adult  large  bones  and 
those  of  the  fcetuR.  And  generally  the  composition  in  cases  of  paralysis 
approaches  that  observed  in  cases  of  osteo-malaeia."  Some  striking 
cases,  bearing  on  this  subject,  are  recorded  by  Dr.  Hearder  in  the 
*  Journ.  of  Mental  Sci.'  for  1871. 

In  the  majority  of  cases  fracture  of  the  ribs  is  the  result  of  direct 
violence,  and  under  these  circumstances  the  fracture  takes  place  at  the 
seat  of  injury,  and  the  ribs  are  often  driven  in.  When  from  indirect 
violence,  &uch  as  that  caused  by  a  crush  or  squeeze,  the  ribs  generally 
give  way  about  their  middle,  and  three  or  more  are  injured ;  both  sidt^ 
are  not  infrequently  involved.  When  the  bones  are  merely  broken 
it  is  called  a  ^fnp^  fracture;  when  complicated  with  a  wound  com- 
municating with  the  fracture,  compound.  When  the  ends  of  the  broken 
ribs  are  driven  inwards  the  pleura  costalis  or  the  lung  itself  may  be 
torn.  The  heart  or  pericardium  or  abdominal  viscera  are  also  liable  to 
injury  in  connection  with  fractured  ribs.     In  136  cases  I  analysed  some 
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yean  ago,  when  registrar  at  Guy's,  108  were  uncomplicated  fractures, 
of  which  eight  only  had  secondary  inflammation ;  twenty-eight  were 
eooipUcated,  sixteen  with  emphysema,  three  with  emphysema  and  hsemo-  CompU- 
ptysis,  three  with  eztensiTe  injury  to  the  lung  and  secondary  inflam-  canons. 
matory  symptoms ;  all  of  these  recovered  except  two  that  died  from 
old-standing  disease;  six  others  died  at  ones  from  fatal  collapse. 

When  a  rib  is  broken  the  serous  lining  of  the  chest,  the  pleura  cos- 
Ulis,  is  probably  injured,  and  the  danger  of  the  accident  lies  in  the 
secondary  inflammation — ^pleuritis — which  may  follow.  This  occurred 
in  eight  of  the  108  cases  just  alluded  to.  When  the  lung  is  injured, 
IS  indicated  by  emphysema  or  hsemoptysis,  pneumonia  is  the  danger  to 
be  feared ;  it  happens  in  about  seven  out  of  every  twenty-two  cases. 
Cases  that  die  from  fatal  collapse  after  the  accident  generally  do  so 
from  hsemorrhage  due  to  extensive  laceration  of  the  thoracic  or  ab- 
dominal viscera.  In  gunshot  fractures  a  portion  of  the  ribs  may  be 
detached  and  driven  into  the  lung. 

Simple  fracture  is  not  a  serious  accident,  unless  it  takes  place  in  old  Prognosis  of 
subjects,  who  are  the  victims  of  some  chronic  chest  complication ;  when  fractured 
the  broken  ribs  render  it  impossible  for  the  patients  to  cough  up  from  "  *" 
the  lungs  or  larger  tubes  the  mucous  secretions,  and  thus  asphyxia  is  jj^     ®^^ 
favoured.  asthmatic. 

Fractures  complicated  with  any  injury  to  the  lung  are  more  serious ;  Dangers  of 
when  severe,  they  are  directly  dangerous  from  the  shock  to  the  system,  complicated 
and  from  the  hsemorrhage  that  frequently  attends  them.     Indirectly,  f"**^*- 
they  are  of  no  less  importance,  as  the  slightest  lung  wound  is  liable  to 
be  followed  by  inflammation  of  the  lung  itself  or  of  the  pleura. 

Fractured  ribs  generally  unite  in  about  one  month;  and  where  they  Period 
have  not  been  kept  quiet,  considerable  callus  may  be  thrown  out,  or  a  required  for 
false  joint  formed.  "P*"' 

Diagnoeia. — Pain  at  the  seat  of  injury,  associated  with  a  peculiar  Diagnosis. 
catch  in  the  breath  of  the  patient,  and  the  general  avoidance  of  any- 
thing like  a  full  inspiration,  are  somewhat  characteristic  symptoms  of 
a  fractured  rib,  more  especially  when  they  show  themselves  at  once 
after  direct  or  indirect  violence.  At  times  the  patient  will  complain  of 
a  grating  in  the  part,  and  the  Surgeon,  on  the  application  of  his  hand 
over  the  seat  of  injury,  may  feel  crepitus  if  the  patient  be  made  to  Crepitru. 
cough,  this  crepitus  being  caused  by  the  friction  of  the  ends  of  the 
broken  bone :  but  its  detection  is  not  always  possible,  for  when  the 
seat  of  fracture  is  beneath  a  thick  layer  of  muscles  or  fat  it  may  escape 
notice ;  nor,  indeed,  should  it  be  too  closely  sought  after  when  other 
symptoms  indicate  the  nature  of  the  injury,  for  the  manipulation  re- 
quired to  elicit  this  sign  is  sometimes  considerable,  and  any  approach 
to  violence  or  over-manipulation  is  always  injurious. 

When  emphysema  complicates  the  case,  there  is  no  doubt  as  to  the  Emphysema, 
lung  having  been  injured,  for  the  more  or  less  diffused  puffy  swelling 
which  crackles  on  pressure  is  caused  by  the  escape  of  air  from  the  lung 
into  the  celluUr  tissue  about  the  seat  of  fracture.  It  may  be  only 
local ;  in  rare  cases  it  becomes  general ;  when  associated  with  hamo-  Hsemoptysis. 
pfynM,  it  is  fair  to  infer  that  the  lung  has  been  penetrated,  the  extent  of 
the  emphysema  and  amount  of  the  hsemoptysis  being  a  tolerably  sound 
guide  as  to  the  severity  of  the  visceral  injury. 

TliBATMZNT. — The  object  of   the   Surgeon  in  the  treatment  of   a  Treatment, 
simple  fracture  of  the  thorax  ij  to  inaJatain  the  ribs  at  rest,  auOi  Wm 
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Fio.  272. 


Bandage. 


Strapping  in  fracture  of  ribi. 


Strapping.  «  most  efficiently  carried  ont  by  the  application  of  strips  of  strong 
adhesive  plaster  two  inches  broad,  extending  from  the  stemnm  to  the 
spice ;  the  plaster  covering  in  the  seat  of 
injnry,  and  at  least  three  inches  abore 
and  below  it;  each  strip  should  be  so 
applied  as  to  cover  the  half  of  the  one 
that  preceded  it  (Fig.  272).  By  this 
method  the  movements  of  the  broken  ribs 
are  restrained  without  interfering  in  any 
way  with  those  of  the  opposite  side.  It 
is  far  superior,  both  in  comfort  and  effi- 
ciency, to  the  old  method  of  encircling 
the  chest  with  a  flannel  roller,  and  ought 
always  to  be  employed  ;  indeed,  it  gene- 
rally affords  speedy  relief  to  all  symptoms. 
When  the  case  is  complicated  with  em- 
physema or  even  haemoptysis  the  same 
treatment  should  be  carried  out,  for  in 
these  more  severe  cases  the  necessity  of  maintaining  the  immobility  of 
the  ribs  is  just  as  necessary  as  it  is  in  the  less  severe. . 
Guttapercha.  In  rare  cases  in  which  much  displacement  has  occurred,  a  sheet  of 
felt  or  gutta  percha  made  soft  by  hot  water  and  moulded  to  the  part 
is  of  great  value,  the  mould  being  subsequently  fixed  by  strappiug  as 
described. 
&e*t.  The  patient  should  be  kept  quiet,  although  not  necessarily  in  bed ; 

abundance  of  bland,  nutritious,   but  unstimulating  food  should  be 
BedaUves.      given,  and  sedatives,  if   required;  of  these  chloral  in    half -drachm 
doses  is  probably  the  best ;  morphia  or  Dover's  powder  are  also  good. 
Should  cough  or  any  symptoms  of  inflammation  of  the  pleura  or  lungs 
Antimony,      appear,  antimony  in  the  form  of  antimonial  wine  in  doses  of  thirty 
minims  for  the  adult,  every  four  or  six  hours  in  some  saline  mixture, 
is  a  most  valuable  remedy ;  it  is  required,  however,  but  in  exceptional 
cases.    Local  treatment  was  only  required  in  100  of  the  136  cases 
above  mentioned.  When  chest  complications  are  severe,  and  orthopnoea 
with  a  sense  of  suffocation  from  pulmonary  congestion  threatens  life, 
venesection  should  be  practised. 
Example.  In  a  case  that  passed  under  my  care  some  time  ago  of  severe  injury 

to  the  chest  caused  by  the  passage  over  it  of  the  wheels  of  a  heavily 
laden  cart,  fracture  of  Ave  or  six  ribs  occurred,  associated  with  disloca- 
tion of  the  clavicle,  collapse,  intense  dyspno^  and  haemoptysis  r  I 
bled  the  patient  twice  in  twelve  hours,  each  time  with  Immediate  relief, 
and  the  case  went  on  to  a  good  recovery.  In  this  case  the  severe 
dyspnoea  and  congestion  of  the  veins,  the  rapid  and  hard  pulse  thwt 
came  on  as  soon  as  the  collapse  of  the  accident  had  passed  away  and 
the  circulation  had  been  restored,  too  surely  pointed  to  an  excessive 
engorgement  of  the  lungs,  and  indicated  that  if  relief  was  not  afforded, 
absolute  suffocation  by  the  highly  carbonised  state  of  the  patient's  own 
blood  would  speedily  ensue ;  at  such  a  crisis  antimony,  however  bene- 
ficial in  simpler  cases,  could  not  alone  be  trusted ;  there  was  no  time 
for  it  to  take  effect  before  the  mechanical  process  of  suffocation  would 
have  done  its  worst,  and  death  must  almost  necesfarily  have  followed. 
Under  sue  h  circumstances  bleeding  was  performed,  a  free  incision  was 
made  in  the  \em,  and,  as  the  blood  flowed,  life  seemed  gradually  to 
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return.  The  breathing,  from  being  an  act  of  labour,  became  quiet  and 
sabdued ;  the  eye,  from  being  deadened  and  congested,  became  bright 
and  natnral ;  the  pulse,  from  being  full  and  hard,  became  softer  and  less 
bounding ;  and  the  boy's  feehngs,  equally  valuable  in  their  indications, 
released  from  the  impression  that  death  was  nigh  at  hand,  became  more 
hopeful  and  resigned ;  and,  as  a  spectator.  I  felt  that  such  a  hope  was 
Talid,  and  tiiat  success  might  crown  our  efforts.  The  relief  which  such 
treatment  afforded  at  the  onset  was  not  to  be  despised  when  like 
symptoms  returned;  and  the  repetition  of  the  bleeding  was  followed 
by  a  repetition  of  all  its  benefits.  The  antimony  then  came  in  to  com- 
plete the  cure ;  a  blow  had  been  struck  by  the  double  venesection ;  the 
pulmonary  vessels  had  been  relieved  of  their  congestion,  and  the  anti- 
mony bad  now  succeeded  in  acting  upon  the  circulation,  and  had  thus, 
by  preventing  a  return  of  the  former  threatening  symptoms,  perfected 
the  cure.  The  benefits  arising  from  the  treatment  adopted  in  this  case 
have  such  a  firm  hold  on  my  memory  that  I  cannot  too  strongly  recom- 
mend such  a  practice  in  similar  instances,  and  the  more  so  as  I  have 
teen  it  equally  successful  in  other  cases  in  my  experience. 

Bleeding  is  now  rarely  performed ;  indeed,  1  believe  that  at  Guy's  Utility  of 
Hospital  it  is  rarer  than  any  capital  operation.  In  the  case  of  venesection, 
lacerated  Inng,  however,  when  urgent  dyspnooa  makes  its  appearance> 
and  the  powers  of  the  patient  do  not  forbid  it,  I  know  of  nothing 
which  affords  equal  benefit,  and  which  to  the  patient  gives  greater 
relief  or  to  the  practitioner  greater  pleasure.  Bleed  with  no  sparing 
hand ;  let  the  blood  fiow  freely  in  a  full  stream,  and  as  it  flows  the 
symptoms  wUl  gradually  disappear.  When  relief  has  been  obtained, 
immediately  arrest  the  flow.  Your  aim  has  been  to  make  an  impression 
through  the  systemic  circulation  upon  the  pulmonary,  and  syncope  can 
only  do  harm.  Watch  your  patient  carefully,  and  repeat  the  operation 
if  Uie  symptoms  shonld  return,  and,  if  necessary,  repeat  it  a  third  time. 
The  antimonial  treatment,  however,  must  not  be  neglected.  The 
bleeding  is  really  to  relieve  immediate  symptoms,  and  to  give  time  for 
the  antimony  to  take  effect ;  when  the  patient  has  been  brought  fully 
under  its  influence,  the  danger  may  be  said  to  have  disappeared,  as  few 
patients  die  from  secondary  inflammation  of  the  lungs  when  once  fairly 
nnder  the  influence  of  antimony. 

Fractnre  of  the  stemo-costal  cartilages  is  a  rare  accident ;  I  have  Fractore  of 
seen  but  one  case,  and  in  that  a  false  joint  existed ;   it  was  of  the  the  sterno- 
seventh  rib,  and  had  resulted  from  a  direct  blow.    These  cases  are  said  SUtii^ges. 
to  unite  generally  by  bone ;  and  they  are  to  be  treated  in  the  same  way 
as  fractured  ribs. 

Dislocation  and  fracture  of  the  sternum  are  likewise  rare,  the  minority  Dislocation 
of  cases  being  complicated  with  other  injuries,  those  of  the  head  and  and  fracture 
spine  being  the  most  common.    This  condition  was  found  in  four  out  ^  ■»'^^""- 
of  fifty-six  fatal  cases  of  injury  to  the  spine  at  Guy's  Hospital,  probably 
from  the  violent  descent  of  the  chin  against  the  manubrium,  this  bone 
being  as  a  rule  displaced  behind  the  gladiolus  or  second  segment  of  the 
bone.     It  is  occasionally  met  with  as  a  complication  of  fractured  ribs, 
Rivington,  in  an  able  paper  ('  Med.-Chir.  Trans.,'  1874),  having  fairly 
shown  that  displacement  occurs  in  preference  to  fracture  when  an 
arthrodial  joint  exists  between  the  manubrium  and  gladiolus.  ^  When 
deformity  is  present  from  displacement  of  bones,  the  diagnosis  is  easy.  Diagnosis. 
and  when  this  does  not  exist,  pain  in  the  part  aggravated  \yy  a  i^ 
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inspiration,  and  crepitus  on  the  application  of  the  hand  are  the  chief 
aymptoms.  The  treatment  will  be  the  same  as  for  fractured  rib«,  such 
as  the  recumbent  position  and  strapping  over  the  part,  complications 
being  dealt  with  as  they  arise. 

Dislocation  of  the  ribs  requires  notice,  although  little  can  be  said 
about  the  subject.  It  is  rarely  if  ever  an  accident  ^er  se,  and  when  it 
occurs  it  is  part  of  a  more  severe  one,  such  as  fracture  of  the  spine,  or 
complicated  fracture  of  the  ribs.  The  same  remarks  are  applicable  to 
dislocation  of  the  ribs  from  the  cartilages,  and  the  cartilages  from  the 
sternum.  Practically  all  these  cases  are  to  be  dealt  with  like  fractures. 

Wonnds  of  the  Chest. 

When  a  Surgeon  is  called  to  such  a  case  the  main  point  he  has  to 
determine  is  whether  the  wound  be  superficial  or  has  penetrated  the 
pleura.  If  the  former,  slight  cause  for  anxiety  exists ;  if  the  latter, 
the  accident  is  a  grave  one. 

When  it  can  be  made  out  that  the  wound  is  a  penetrating  one,  the 
Surgeon  has  to  determine  the  extent  of  the  penetration,  and  the  organ 
penetrated;  is  the  pleura  alone  wounded — a  rare  injury — or  is  the  lung 
involved  ?  Is  the  heart  injured  or  any  of  the  great  vessels,  the  inter- 
costal or  internal  mammary  ?  Many  of  these  points  can  be  determined 
only  by  a  knowledge  of  the  kind  of  weapon  employed,  its  subsequent 
appearance,  the  direction  of  the  force,  and  the  anatomical  knowledge  of 
the  Surgeon  ;  even  then  the  difficulties  of  these  cases  are  often  great, 
as  witnessed  in  a  recent  memorable  trial  (Flora  Davy).  Emphysema 
and  hiemoptysis  when  present  are  tolerably  clear  indications  of  a 
wounded  lung.  Emphysema  alone  is  a  suspicious  symptom,  but  it  may 
occur  to  a  limited  extent  in  punctured  non-penetrating  wounds  that 
traverse  the  soft  tissues  outside  the  thorax ;  the  absence  of  hsemoptysis 
is  no  proof  that  the  lung  bus  escaped  injury.  When  blood  and  air 
bubble  through  the  wound,  when  air  passes  freely  from  it,  or  a  portion 
of  lung  protrudes,  there  is  no  room  for  doubt  as  to  the  nature  of  the 
injury ;  but  these  cases  are  exceptional.  In  the  majority,  the  diagnosis 
is  ever  uncertain,  for  there  are  no  definite  individual  symptoms  by  which 
injury  to  the  lung  is  to  be  diagnosed.  The  Surgeon  in  his  anxiety  to 
make  oat  the  point  must  never  be  induced  to  examine  the  case  too 
closely,  that  is,  he  must  on  no  account  be  tempted  to  probe  the  wound, 
or  to  explore  it  with  a  finger;  he  should  never  test  the  condition  of 
the  lung  by  making  his  patient  cough  to  expel  air  through  the 
thoracic  opening;  indeed,  he  should  throw  aside  all  direct  or  mani- 
pulative modes  of  investigation,  and  trust  to  the  indirect  or  the 
inferences  he  may  safely  draw,  for  all  other  modes  are  unwarrantable. 

The  direct  efl*ects  of  a  penetrating  wound  are  various.  Haemorrhage 
into  the  chest  or  hsemo-thorax,  emphysema,  pneumo-thorax,  and  hernia 
of  the  lung  are  the  chief.  The  secondary  results  are  those  of  inflam- 
mation, such  as  pleurisy  or  pneumonia,  hydro-thorax,  or  empyema  with 
their  consequences. 

The  prognosis  is  always  unfavourable  when  the  wound  is  a  pene- 
trating one,  and  in  all  it  should  be  guarded ;  ^hen  a  week  passes  and 
DO  unfavourable  symptoms  show  themselves  a  more  promising  and 
decided  tone  may  be  assumed. 

TBSATMEiiT. — In  suspected  or  obvious  penetrating  chest  wounds, 
vnder  all  circiUDstances,  the  utmost  gentleness  must  be  employed,  and 
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the  most  complete  quiet  enforced;  for  any  deviation  from  this  practice 
may  disturb  nature's  reparative  process,  disarrange  clot,  and  excite 
over-action  or  inflammation.     The  external  wound  should  be  carefully  Cloiiirc  of 
cleaned  and  closed,  all  foreign  bodies  being  as  a  rule  removed.    The  ««^™»1 
patient  should  be  placed  in  the  recumbent  position,  and  on  no  account  ^^^^  ' 
be  allowed  to  stir ;  he  should  be  fed  upon  the  simplest  nutritious  food,  s««t. 
and  for  the  first  two  or  three  days  it  should  be  cold,  ice  and  milk  being 
without  doubt  the  best  mixture.     Collapse  which  often  follows  the  Attend  to 
injury  need  not  excite  alarm,  anless  protracted  or  severe,  and  when  eoUapte. 
the  result  of  haemorrhage  it  is  in  a  measure  salutary ;  indeed,  it  is 
the  only  means  the  Surgeon  looks  to  for  the  arrest  of  hiemorrhage ; 
for  he  himself  is  powerless  to  interfere.     Should  blood  accumulate  in 
the  chest  and  threaten  life  by  mechanical  pressure,  some  means  must 
be  found  for  its  evacuation,  either  through  the  original  wound  or  by 
the  operation  of  tapping,  or  incision  of  the  thorax ;  but  the  indica- 
tions must  be  very  decided  before  the  Surgeon  should  interfere,  as  the 
extravasated  blood  rapidly  coagulates,  and  is  thus  difficult  to  remove. 
The  same  remarks  hold  good  when  air  accumulates  or  is  pent  up  in 
the  pleural  cavity. 

The  symptoms  that  attend  reaction  should  be  carefully  watched  and  Treatmeat 
controlled ;  anything  like  excess  of  action  as  indicated  by  increase  of  o^'*»^»o»*- 
difficulty  in  respiration,  cough,  or  a  rapid  pulse,  must  be  met  by  the 
administration  of  antimony,  half-drachm  doses  of  the  wine  every  three  Antimony. 
or  four  hours  in  some  saline  being  the  best  form. 

Should  the  patient's  lungs  become  gorged  with  blood  and  asphyxia 
threaten,  venesection  b  as  valuable  a  remedy  in  these  cases  as  it  has  YenesecttoA. 
been  shown  to  be  in  those  of  fractured  ribs.  Dr.  Macleod  tells  us 
that  the  cases  of  gunshot  wounds  of  the  chest  that  did  the  best  in 
the  Crimea  were  those  in  which  early  and  repeated  bleedings  were 
had  recourse  to.  Pain  must  be  relieved  by  anodynes,  chloral  being  Sedatives. 
better  than  opium,  but  this  drug  or  any  of  its  class  must  be  given 
when  needed. 

Hernia  of  the  long  or  Pneumocele  is  a  rare  consequence  of  a  punc-  Hernia  of 
tured  wound  of  the  thorax.  I  have  seen  but  a  single  example  of  such  ^"'^' 
an  accident :  the  tumour  was  on  the  left  side  external  to  the  nipple, 
and  was  about  the  size  of  a  walnut ;  it  gradually  withered  up,  as  it 
was  not  deemed  necessary  to  return  it.  When  the  hernia  is  recent  and 
the  lung  healthy  its  reduction  is  generally  considered  to  be  the  best 
practice;  when  of  long  standing  and  diseased  it  had  better  be  left 
alone;  some  Surgeons  advise  its  removal  by  ligature  or  the  knife,  suc- 
cessful cases  having  been  recorded  of  both  forms  of  practice. 

Velpeau  has  recorded  an  instance  of  hernia  of  the  lung  coming  on  Example. 
as  the  result,  but  after  the  healing  of  a  wound ;  this  is  called  the  con- 
aecative  variety  of  hernia.    The  tumour  in  such  a  case  is  covered  with 
integument.    Nothing  can  be  done  for  such  a  case,  but  protect  the  lung 
from  injury  by  a  shield. 

Laceration  of  the  lung  withoat  fracture  of  the  ribs  is  an  accident  of  Loeeratad 
occasional  occurrence.     I  recorded  such  an   instance  in  the  *  Guy's  {SJJLjJ^*"** 
Beporto '  for  1860 ;  it  was  doubtless  caused  by  extreme  pressure  upon  ,ij^ 
the  elastic  ribs  of  a  boy,  let.  7.    Poland  also,  in  his  excellent  article  on 
the  cbcHit  in  'Holme^s  Surgery,'  has  quoted  several  others.    The  ex- 
planation of  M.  Gosselin  is  probably  the  correct  one  as  to  its  cause, 
▼is.  "that  at  the  time  of  the  injury,  when  the  chest  B\Mta\tA  ttie 
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violence,  the  lungs  are  saddenly  filled  and  distended  veith  air  by  a  fall 
inspiration,  and  the  air,  prevented  from  escaping  by  occlasion  of  the 
larynx,  thus  becomes  pent  up  in  the  lung  tissue,  and  the  lung,  not 
being  able  to  recede  from  the  superincnmbent  pressure,  its  tissue  neces- 
sarily gives  way."  The  symptoms  of  this  injury  are  much  the  same  as 
have  been  mentioned  in  the  paragraph  on  wounds  of  the  lung,  and  the 
treatment  must  be  similar. 

Severe  oompression  of  the  chest  may  likewise  cause  laceration  of  the 
heart;  also  brain  symptoms  such  as  unconsciousness,  cpistaxis,  and 
hssmorrhage  beneath  the  conjunctiva  and  eyelids;  and  ma  singular 
case  which  I  recorded  in  the  same  volume  of  the  '  Guy's  Rep.'  as 
that  of  the  boy  just  quoted,  paralysis  of  the  muscles  of  deglutition 
and  of  the  larynx  was  produced,  which  lasted  for  two  days  after  such 
an  injury. 

Abscesses  are  frequently  found  about  the  chest,  and  when  situated 
beneath  the  pectoral  musclep,  they  are  very  obstinate ;  they  may  be 
confined  to  the  cellular  tissue  of  the  part,  and  connected  with  the  sub- 
pectoral glands,  or  associated  with  ruptured  muscle  or  inflammation 
of  the  periosteum  or  bone. 

Abscesses  connected  with  the  mnscles  must  be  opened  and  the  parts 
kept  quiet  by  binding  the  arm  to  which  the  muscle  belongs  to  the  side, 
for  each  movement  of  the  muscle  retards  recovery. 

When  due  to  periostitu  or  ostitis,  they  are  more  commonly  situated 
over  the  sternum,  but  any  of  the  ribs  may  be  affected.  They  are 
also  very  frequently  due  to  syphilis.  Under  these  circumstances, 
constitutional  treatment  is  essential,  the  iodide  of  potassium,  from 
five  to  ten  grains,  in  some  tonic  such  as  bark,  being  the  best  medi- 
cine. Should  the  bone  die — necrosis — the  dead  portion  must  be 
removed,  should  nature  prove  herself  incompetent  to  throw  off  the 
tequestrum. 

When  sinuses  exist  about  the  thorax  the  Surgeon  should  always  be 
alive  to  the  fact  that  they  may  be  due  to  an  empyema,  which  has 
naturally  discharged  itself,  or  to  a  substernal  abscess  making  its  way 
through  the  intercostal  spaces.  The  history  of  the  case  will  provide 
the  only  correct  clue  to  the  diagnosis.  In  both  instances  a  free  opening 
into  the  abscess  is  called  for,  its  cavity  being  washed  out. 

Tumours  of  the  chest  are  not  uncommon,  but  they  come  more  under 
the  notice  of  the  Physician.  Malignant  tumours,  however,  may  arise 
external  to  the  ribs,  and  I  have  seen  several  cases  of  exostosis  from  the 
ribs  and  one  of  enchondroma.  ^o  surgical  interference  was  called 
for. 

Deformities  of  the  chest  are  mostly  due  to  spinal  curvatures.  The 
contracted  or  compressed  thorax  with  the  projecting  sternum  of  child- 
hood— pig^n  breast — is  frequently  found  where  some  long-continued 
obstruction  to  natural  respiration  exists ;  it  is  not  a  permanent  one  in 
a  large  number  of  cases,  children  who  are  the  subjects  of  it  "  growing 
out "  of  the  deformity  as  their  general  condition  improves  and  powers 
strengthen. 

It  is  commonly  found  in  rickety  subjects,  and  it  is  thought  by  some 
Surgeons  to  be  the  result  of  enlarged  tonsils ;  it  is  probable,  however, 
that  the  enlarged  tonsils  and  deformity  are  accidental  associates.  De- 
formity of  the  chest  may  be  due  to  an  old  pleurisy. 
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Tapping  the  Chest. 
When  air,  blood,  aeram,  or  pu*,  singly  or  esrabined,  accnmalate  in  Thoraeen- 
the  chest,  and  by  their  pressure  threaten  life  by  asphyxia,  the  operation  ^••^•* 
o{  pameeniesU  thoracit  may  be  called  for,  or  some  other  means  adopted 
for  relievins^  the  symptoms.      Wiien  piteumo- thorax,  whether  as  a  con-  In  paeamo- 
seqnenoe  of  disease  or  accident,  causes  pressure  on  the  lung  and  inter-  ^^'^' 
feres  with  the  respiratory  process  so  as  to  create  alarm,  the  tapping  of 
the  chest  with  a  small  trocar  and  canula  fitted  with  a  valve,  is  the 
right  operation.    Blood  sometimes  accumulates  in  the  chest — hcetnO'  In  haemo- 
ikorcue — producing  similar  alarming  symptoms ;  this  blood  is  mixed  thorax, 
with  air,  and  when  it  is  clear  to  the  Surgeon  that  life  will  be  extin- 
gaiahed  if  relief  be  not  afforded,  it  must  be  let  out :  to  do  this  with  a 
trocar  and  canula  is  always  a  difficult  task,  and  often  an  impossible  one, 
on  account  of  the  coagulum,  and  it  is  probably  a  better  operation  to 
make  an  incision  into  the  thorax  where  no  wound  previously  existed,  or 
to  enlarge  a  small  one  when  present.    The  object  of  the  Surgeon  is  to 
remove  the  pressure  from  the  lung  by  the  withdrawal  of  the  compress- 
ing material,  blood,  serum  and  air,  and  this  can  only  be  effectually  done 
by  making  a  free  opening.     When  serum  presses  upon  the  thoracic 
contents — hydro-thorax — and  requires  surgical  interference,  the  trocar  In  hydro- 
and    canula  with  the  aspirator  are  without  doubt  the  best  instru-  ^o^"- 
mente  to  employ,  great  care  being  observed  to  exclude  air.     When  pus 
exists — empyema — Surgeons   are    not    quite  decided    as  to  the  best 
means  to  be  employed.      The  trocar  and  canula  are  probably  most 
generally  used,  but  the  results  of  this  practice  are  not  satisfactory.  The 
pus  may  be  drawn  off  partially,  but  some  remains,  and  a  rapid  re-accumu- 
lation as  a  rule  takes  place,  and  often  decomposition.    Other  Surgeons  On  dramage- 
have  employed  the  drainage-tube  in  different  ways,  and  with  good  **•**•• 
soooeas.     For  my  own  part  I  think  there  can  be  little  doubt  that  when 
pus  so  presses  upon  the  lungs  and  interferes  with  the  respiratory  pro- 
cess aa  to  call  for  surgical  interference,  the  pus  must  be  let  out,  and 
that  the  only  efficient  plan  is  by  means  of  a  free  opening ;  the  opening 
should  be  large  enough  to  permit  of  the  free  escape  of  all  fluid,  and 
also  of  air  should  it  enter.     The  admission  of  air  into  a  suppurating 
cavity,  and  its  retention,  will  almost  certainly  end  in  decomposition,  but 
when  the  free  escape  of  pus  and  air  are  permitted  such  a  consequence  is 
rarely  met  with.    The  introduction  of  drainage-tubes  by  M.  Chassaig- 
nac  has  consequently  been  of  great  service  in  the  treatment  of  empyema. 
Dr.  Qoodf ellow  and  Mr.  De  Morgan  have  been  their  chief  advocates  in  Their 
this  country,  the  latter  Surgeon  passing  the  perforated  india-rubber  advocates. 
tnbe  through  the  canula  upon  a  long  iron  probe,  and  bringing  it  out  of 
a  leooud  opening  in  the  lower  and  posterior  part  of  the  chest,  made 
upon  ^e  extremity  of  the  probe  with  a  scalpel,  the  end  being  pressed 
against  the  lower  intercostal  space  as  a  guide  to  the  Surgeon.     The 
perforated  tube  consequently  passes  as  a  seton  through  the  chest  and 
allows  the  free  escape  of  any  fluid  in  its  cavity.    This  operation  has, 
however,  its  dangers.     My  friend  Dr.  Sutton  informed  me  of  a  case  in 
which  it  was  performed  for  empyema  and  pneumothorax,  and,  a  few 
days  following,  emphysema  appeared  about  the  wound,  which  spread  over 
the  whole  body  and  destroyed  life. 

I  have  never  adopted  this  practice  in  the  way  here  detailed,  having  i^ot  advised^ 
been  well  satbfied  with  a  free  opening  into  the  thorax,  either  with  a 
acalpel  or  luqBe  trocar  and  cauaU,  intrwiuciDg  subsequently  tVie  dmii* 
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age- tube  into  the  thorax,  or  an  elastic  catheter.  In  several  cases  I 
daily  washed  out  its  cavity  with  a  good  result.  I  have  had  every 
reason  to  be  well  pleased  with  the  practice  indicated,  which  essen- 
tially consists  in  giving  a  free  vent  to  all  pent-up  material.  In  May, 
1875,  I  adopted  this  practice  in  the  case  of  a  gentleman,  set.  87,  whom  I 
saw  with  Dr.  Rowlands,  of  Carmarthen.  I  drew  off  three  quarts  of 
pus  through  a  free  opening  from  his  left  chest,  and  subsequently 
passed  a  drainage-tube  into  the  cavity;  in  three  months  convalescence 
ensued,  and  in  another  month  he  was  quite  well,  the  lung  on  the 
affected  side  having  expanded. 
Mode  of  In  tapping  the  chest  the  following  points  should  be  observed.    The 

performing  sixth  or  seventh  intercostal  spice  is  the  best  to  select,  and  midway  be- 
oracentesii.  ^^.ggjj  ^jjg  gternura  and  spine  is  the  best  point.  This  spot  can  always 
readily  be  found  by  drawing  a  line  with  a  string  round  the  body  on  the 
level  of  the  nipple,  and  midway  between  the  sternum  and  spine  this 
line  will  cut  the  proper  intercostal  space ;  at  this  spot  close  to  the 
lower  rib  a  small  incision  should  be  made  through  the  skin  and  faacia 
with  a  lancet  or  scalpel,  and  through  this  the  trocar  and  canula, 
warmed  and  oiled,  are  to  be  introduced ;  the  trocar  as  soon  as  it  has 
perforated  the  chest  should  be  withdrawn,  the  canula  being  pushed 
more  home. 

When  the  operation  has  been  performed  for  air  or  serum  a  small  in- 
strument should  be  employed,  and  great  care  used  to  prevent  the  admis- 
sion of  air.  For  this  purpose  there  is  no  better  instrument  than  the 
pneumatic  aspirator  of  Dr.  Dieulafoy,  or  one  of  its  modifications.  Dr. 
Bowditch,  of  Boston,  United  States,  a  staunch  supporter  of  this  prac- 
tice, reports  ('Practitioner,'  April,  1873)  that  during  twenty-four 
years,  and  in  270  operations,  he  had  never  seen  any  injury  done  by  the 
aspirator.  As  a  substitute  one  of  the  canulas  fitted  with  a  stop-cock  or 
valve  to  prevent  the  admissioa  of  air  may  be  used. 

When  the  chest  requires  opening  for  the  discharge  of  blood  or  pus, 
it  has  been  already  said  that  a  free  incision  or  large  canula  should  be 
used.  Trousseau  strongly  advises  the  operation  of  tapping  to  be  per- 
formed when  serous  effusion  fills  the  cavity,  as  indicate  by  ausculta- 
tion and  percussion  ;  when  oppression  of  breathing  also  exists  it  may 
be  urgently  needed,  but  this  oppression,  says  he,  is  one  of  the  most 
deceitful  of  signs,  and  its  absence  ought  not  to  inspire  too  great  a 
feeling  of  security ;  for  by  refraining  from  interference  we  run  the 
risk  of  losing  patients,  whom  the  operation  would  assuredly  have 
saved.  In  empyema  he  fixes  in  the  canula  and  draws  off  the  fluid 
every  twenty-four  hours,  injecting  the  chest  with  a  solutinn  of 
iodine,  one  part  of  the  tincture  in  six  every  two,  three,  or  four  days. 

ApncBa,  or  so-called  Asphyxia. 
On  asphyxia.  Death  from  asphyxia,  in  the  common  acceptation  of  the  term,  means 
death  from  either  the  cessation  of  the  respiratory  process  or  the  want  of 
the  ordinary  respiratory  medium — oxygen — the  heart  ceasing  to  act 
after  the  respiratory  process.  Etymologically  it  means  an  absence  of 
pulse.  The  more  correct  term  is  doubtless  apnoea.  It  is  caused  by 
whatever  interferes  with  the  admission  of  air  into  the  lung,  by  such 
acts  as  drowfUng  or  hanging!  by  diseases  that  mechanically  block  up 
the  air-passages,  or  excite  spasm  of  the  larynx ;  by  any  external  or 
Jnternal  coixUtion  of  the  thorax  that  prevents  the  admission  of  air  into 
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its  cayity  or  interferes  with  its  expansion  ;  by  the  want  of  the  respira- 
tury  mediam  or  by  the  inhalation  of  toxic  vapours. 

In  soTne  of  these  circumstances  the  asphyxia  is  rapid  or  acute,  in  May  be  rapid 
others  chronic.  In  accidental  cases  it  is  chiefly  rapid ;  in  diseases,  o'  ^^' 
slow.  In  both,  however,  the  result  is  the  same,  the  blood  is  not  decar- 
bonised as  it  should  be,  and  what  Dr.  Cleveland  has  rightly  called  carbon- 
amim  ensue?.  Special  symptoms  may  depend  entirely  upon  the  nature 
of  the  asphyxiating  cause,  but  the  ultimate  effects  are  the  same  in  each. 
In  all,  whether  slow  or  rapid,  there  is  congestion  and  lividity  of  the 
face,  and  in  all,  the  heart  continaes  to  beat,  although  laboriously,  after 
respiration  has  ceased,  the  action  becoming  gradually  less  distinct  till 
it  stops,  it  being  possible  for  the  heart  to  continue  its  action  from  two 
to  four  minutes  after  the  last  respiratory  effort. 

After  death,  it  has  generully  been  thought,  the  cerebral  vessels  would  Condition 
be  found  gorged  with  blood.    Ackeman  has,  however,  fairly  shown  JPJJJ^  *'^' 
that  this  condition  is  present  only  when  the  head  of  the  subject  has  been 
kept  lower  than  the  rest  of  the  body,  and  that  death  by  suffocntion 
is  always  connected  with  an  exsanguine  state  of  the  cerebral  vessels. 

The  heart  and  great  vessels  on  the  right  side  will  be  full  of  black  Heart  and 
blood,  whilst  the  Uft  side  will  be  found  empty.     The  whole  arterial  vesaela. 
blood  will  be,  as  the  venous,  of  a  dark  colour.    All  the  abdominal  viscera 
will  be  engorged  with  blood. 

The  Utngs  in  all  cases,  when  the  respiratory  orifice  is  plugged,  as  in  Lungs. 
hanging  and  in  other  cases  of  mechanical  obstruction,  will  present 
no  characteristic  appearance.  But  in  cases  of  drowning  they  will  be 
found  more  or  less  tilled  with  water  or  the  drowning  medium.  They 
will  feel  doughy  to  the  touch,  and  heavy,  being  incapable  of  collapsing. 
The  air-tubes  will  be  choked  with  a  sanious  foam  composed  of  blood, 
water,  and  mucus,  churned  up  with  the  air  of  the  lungs,  and  often 
with  foreign  matter.  Frothy  water  mixed  with  blood  will  pour  out  of  any 
lection  of  the  Inng.  These  points  were  clearly  stated  by  the  Committee 
of  the  Med.-Chir.  Society  on  suspended  animation,  and  recorded  in  the 
*  Transactions'  for  18G2, 

Drowning. 

How  long  may  a  human  being  be  under  water,  and  yet  recover  T  On  drowning. 
is  an  important  question,  and  the  answer  depends  upon  many 
considerations.  Dr.  Sanderson  believes  that  he  has  demonstrated  by 
experiments  that  in  animals  the  duration  of  life  turns  upon  the  amount 
of  air  confined  in  the  chest  at  the  time  of  immersion.  When  the  animal 
fills  its  chest  with  water  by  an  inspiratory  effoH  on  immersion,  death  is 
most  rapid  ;  but  if  the  chest  be  full  of  air  at  the  time,  and  no  such  in- 
ipiimtory  effort  takes  place,  life  may  be  prolonged  for  several  minutes. 
Owing  to  this  fact  the  occurrence  of  syncope  at  the  moment  of  immer-  Occurrence 
aion  is  a  happy  accident,  whether  from  the  fright,  shock,  or  previous  ^  •y*^®P*- 
injury,  the  respiratory  act  being  materially  diminished  by  the  syncope. 
"If  a  person  be  completely  submerged,"  writes  Dr.  G.  Harley  in 
'  Holmes's  System,'  **  and  the  entrance  of  water  to,  and  exit  of  air  from, 
the  lungs  not  prevented,  we  believe  that  recovery  would  be  impossible 
after  two  minutes.  On  the  other  hand,  if  the  air-passages  were  closed 
against  the  entrance  of  water,  and  the  chest  kept  full  of  air,  we  see  no 
reason  for  thinking  that  a  human  being  would  perish  either  more 
slowW  or  more  quickly  than  a  dog  placed  under  similar  circumstancei, 
ei7»  in  from  four  to  fkre  rn'mutea" 
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Sanging  causes  death,  according  to  Dr.  A.  Taylor,  *'  commonly  firom 
ftpnoea,  but  sometimes  from  apoplexy,  caused  by  pressure  on  the 
jugular  vein,  being  preceded  by  convulsions,  often  lasting  for  many 
minutes,  but  in  all  probability  not  accompanied  by  more  than  momen- 
tary pain.  Occasionally  there  is  found  displacement  or  fracture  of  the 
first  or  second  of  the  vertebrae,  with  compression  of  the  spinal  marrow. 
This  cause  of  death  is  only  likely  to  be  observed  in  corpulent  or  heavy 
persons,  when  a  long  fall  is  allowed  by  the  cord,  and  is  seldom  met 
with  injudicial  executions."  This  latter  fact  is  supported  by  the  observa- 
tions of  Dr.  Barker,  of  Melbourne,  who  informed  Professor  Haughton, 
of  Dublin,  that  in  fifty  post-mortem  examinations  of  criminals  hanged 
according  to  the  old  or  **  short-drop  **  system,  in  not  a  single  case  was 
there  dislocation  or  fracture  of  the  neck.  In  the  plan  introduced  by 
Dr.  Barker  this  dislocation  was  the  rule.  Dr.  Haughton  quotes  his 
words  ('Med.  Times  and  Gaz.,'  June  2l8t,  1871):— "I  have  the  knot 
put  about  two  inches  from  the  spine,  so  that  when  it  is  tightened  by 
the  weight  of  the  body  the  knot  comes  on  the  vertebrsB ;  by  the  fall  the 
body  has  an  impetus  forwards,  the  resistance  being  at  the  beam  to 
which  the  rope  is  fastened.  The  knot  acts  as  a  fulcrum  to  push  the 
head  forwards.  By  this  arrangement  I  have  found  in  all  cases  there 
was  a  dislocation  and  fracture  of  the  cervical  spine  and  pressure  on  the 
cord,  laceration  of  the  muscles  of  the  larynx,  and  generally  fracture  of 
the  hyoid  bone,  death  being  always  sudden  and  complete,  no  long  drop 
is  required."  To  the  Irish  and  American  long-drop  system  there  are 
grave  objections.  When  the  cord  is  crushed  death  is  instantaneous ; 
when  not  so  injured  life  may  be  prolonged  for  minutes,  usually  about 
three;  but  there  is  evidence  to  make  us  believe  that  the  period 
may  be  extended  to  ten.  Conscious  life,  however,  probably  under  both 
circumstances,  is  soon  lost,  rarely  extending  beyond  the  three  minutes. 

When  the  cord  is  not  injured,  Taylor  computes  that  life  may  be 
restored  after  five  minutes  of  suspension,  and  Tardieu,  an  eminent 
French  writer,  gives  the  same  period. 

Treatment  of  apnosa  or  asphyxia. 

Drawn  up  from  Harlev's  rules  as  given  in  *  Holmes's  System,*  and 
the  recommendations  of  the  Med.-Chir.  Society,  *  Trans.,'  1862. 

1.  All  obstruction  to  the  passage  of  fresh  air  to  and  from  the  lungs 
is  to  be  at  once,  so  far  as  practicable,  removed ;  all  froth  and  mucus  to 
be  cleansed  from  the  mouth  and  nostrils ;  and  should  the  case  be  one 
of  drowning,  the  legs  and  trunk  of  the  patient  are  to  be  raised  for  a 
few  seconds  above  the  head  and  shoulders  to  allow  of  the  exit  from  the 
lungs  of  any  fiuid  that  may  be  present  in  them. 

2.  All  tight  articles  of  clothing  are  to  be  at  once  taken  away  from 
the  neck  and  chest,  and  in  the  absence  of  natural  respiration  artificial 
respiration  by  Dr.  Silvester's  plan  is  to  be  forthwith  employed  as 
follows : — 

Silvester's  method. 

The  body  being  laid  on  its  back  (either  on  a  flat  surface,  or  better, 
on  a  plane  inclined  a  little  from  the  feet  upwards),  a  firm  cushion  or 
some  similar  support  should  be  placed  under  the  shoulders,  the  head 
being  kept  in  a  line  with  the  trunk.  The  tongue  should  be  drawn 
forward  so  as  to  project  a  little  from  the  side  of  the  mouth ;  then  the 
arms  should  be  drawn  upwards  until  they  nearly  meet  above  the  head, 
the  operator  grasping  them  just  above  the  elbows,  and  then  at  once 
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lowered  and  replaced  at  the  side.  This  should  be  immediately  followed 
by  moderate  pressure  with  both  hands  upon  the  lower  part  of  the 
stemam.  This  process  is  to  be  repeated  about  twelve  or  fourteen 
times  in  the  minute. 

3.  Aa  soon  as  natural  respiratory  movements  recommence,  cease 
the  employment  of  artificial  means,  unless  the  efforts  are  feeble  and  im- 
perfect. Should  no  natural  respiration  supervene,  a  dash  of  hot  wat«r, 
latf  F.,  or  cold  water  may  be  used. 

4.  Maintain  the  temperature  of  the  body  by  friction,  warm  blankets, 
and  when  possible  by  warm  water  (106°  F.),  or  air  bath,  keeping  the 
head  where  a  circulation  of  pnre  air  may  be  maintained. 

6.  Aa  soon  as  the  patient  can  swallow  give  warm  milk,  beef  tea,  tea  or 
coffee,  with  a  table-spoonful  of  some  spirit,  or  these  may  be  injected  by 
the  stomach  pump. 

6.  When  respiration  is  restored  put  the  patient  into  a  warm  bed, 
with  hot  bottles  to  his  feet,  and  encourage  sleep,  but  let  him  be 
watched  in  case  of  secondary  or  relapsing  apncea ;  at  the  slightest 
symptoms  of  which  let  friction  and  even  artificial  respiration  be  re-em- 
ployed. Give  volatile  stimulants  such  as  thespiritus  ammonise  aromaticus. 


SURGERY  OF  THE  URINO-GENITAL 
SYSTEM. 


CHAPTER  XX. 
DISEASES  OP  THE  KIDNEY.— STONE.— KEPHEOTOMY. 

Kmlfonnations  of  the  kidney  have  more  scientific  than  surgical  in-  Mal/orma. 
terest ;  yet  they  may  have  an  important  surgical  bearing.     For  exam  pie,  tiom  of  the 
when  the  organ  is  single,  and  any  accident  happens  to  it  from  external  *^***"«y- 
violence  or  internal  irritation,  the  life  of  a  patient  is  more  likely  to  be 
jeopardized  than  when  it  is  double.  In  a  case  recorded  in  page  580,  vol.  i, 
this  fact  was  illustrated.     When  a  single  kidney  exists,  it  is  usually  a 
large  one ;  sometimes  it  takes  on  the  form  of  a  horseshoe,  and  assumes 
a  central  position,  the  convexity  of  the  curve  being  downwards,  when 
it  may  be  regarded  as  a  double  organ,  the  vessels  entering  from  above 
in  their  normal  way. 

A  kidney  may  also  hold  a  position  nearer  the  pelvis,  or  even  lie  in  the 
pelvis.  When  loosely  connected,  it  may  appear  in  the  abdomen  as  a 
moveable  tumour.  At  times  the  kidney  in  the  adult  maintains  the 
lobulated  character  it  possessed  in  foetal  life. 

The  diaeases  of  the  kidney  are  generally  regarded  as  belonging  to  the  General 
Physician,  but   I   need   hardly  add  that  to  the  Surgeon  a  thorough  J?™**"^'?^!^ 
knowledge  of  renal  pathology  is  as  requisite  as  it  is  to  the  medical  yj^^.^ 
practitioner,  for,  without  such  a  knowledge,   he   will   be   unable  to 
recognise  the  different  conditions  of  the  urine  with  its  deposits,  and 
to  appreciate  their  significance.  He  will  also  be  unfit  to  decide  upon  the 
propriety  of  an  operation  of  expediency,  or  to  understand  the  risks  of 
one  of  necessity ;  for  the  existence  of  kidney  disease,  as  a  rule,   is 
enoogh  to  debar  the  Surgeon  from  peribrming  any  operation  other  Ibau 
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that  required  to  save  life,  and  in  sach  operations  it  renders  the  prognosis 
most  unfavourable,  since  it  is  well  known  that  the  chief  cause  of  death 
after  operations  is  kidney  disease,  and  the  worst  forms  of  the  disease 
are  undoubtedly  due  to  calculous  affections,  to  vesical  and  urethral 
mischief. 

In  all  cases  of  operative  surgery  the  condition  of  the  kidney,  as  re- 
cognised by  the  urine,  should  be  made  out»  and  in  disease  of  the  urinary 
organs  a  most  careful  examination  is  equally  required. 

NephritlB. 

Inflammation  of  the  kidney  associated  with  suppuration  of  the  organ 
has  long  been  recognised  as  a  common  consequence  of  the  obstructive 
disease  of  the  urinttry  passages.  But  it  may  occur  as  a  consequence  of 
local  injury,  or  as  an  acute  attack  upon  a  chronically  diseased  organ ;  as 
a  consequence  of  pyaemia  or  other  cause.  It  is  also  very  common  as  a 
sequel  to  Bright's  disease  of  the  kidney — that  is,  to  disease  of  the 
secreting  glandular  structure  of  the  organ — in  consequence  of  some 
local  source  of  irritation  in  any  part  of  the  urinary  passages.  Bright's 
disease  by  itself  is  not  a  suppurative  disease.  Suppurative  nephritis 
may  occur  as  an  acute  affection,  or  as  a  chronic  one,  more  frequently 
as  an  cumte  upon  a  chronic.  After  death,  a  kidney  thus  affected  may 
appear  enlarged,  with  its  substance  more  or  less  filled  with  suppurating 
cavities.  When  the  inflammatory  action  is  confined  to  the  mucous 
lining  of  the  pelvis  of  the  organ,  it  is  called  "pyelitis"  At  times  the 
kidney  is  a  mere  cyst  or  shell  containing  pus  and  broken-down  tissue, 
and,  in  extreme  cases,  the  kidney  and  parts  around  form  one  large  sup- 
purating cavity.  This  result  is  not  rare  as  a  consequence  of  the  break- 
ing up  of  tuberculous  matter. 

Symptoms  and  diagnosis. — When  after  an  injury  in  the  loins,  or  in 
the  course  of  some  obstructive  vesical  or  urethral  disease,  or  calculous 
affection,  a  patient  is  seized  with  rigors,  severe  pain  and  tenderness  in 
the  lumbar  region,  febrile  disturbance,  nausea,  vomiting,  scanty,  high- 
coloured,  and  possibly  bloody  urine,  and  irritable  bladder,  <tcute 
nephritis  may  be  suspected.  When  rigors  recur  frequently  and  there 
is  suppression  of  urine,  with  renal  casts  or  pus  in  the  urine,  sup- 
puration of  the  organ  is  to  be  diagnosed;  and  when  to  these  symptoms 
are  added  severe  depression,  anasarca,  and  brain  symptoms  passing  on 
to  coma,  ureemic  poisoning  may  safely  be  made  out.  The  more  free 
blood-ceUa  there  are  in  the  urine  the  greater  are  the  probabilities  of 
renal  hroniorrhage,  the  more  pus,  the  greater  the  likelihood  of  renal 
disease. 

But  chronic  nephritis  is  a  far  more  common  affection  than  the 
acute ;  indeed,  unless  from  accident,  the  acute  is  generally  a  sequel  to 
the  chronic.  Kidney  disease  is  a  common  consequence  of  long-stand- 
ing or  neglected  bladder  or  urethral  mischief.  When  a  stone  has 
existed  for  any  period  in  the  bladder,  and  has  set  up  inflammation  of 
that  organ;  when  from  prostatic  disease  the  same  result  ensues,  or 
when  from  stricture  the  bladder,  ureters,  and  kidneys  have  been  sub- 
jected to  the  irritation  and  its  consequences  of  distension  from  re- 
tained urine  the  ureters  become  affected  from  the  extension  of  mischief 
from  the  bladder,  then  the  pelvis  of  the  kidney,  and  subsequently  the 
secreting  structure  of  the  kidneys  themselves.  Under  these  circum- 
BtanceM  every  gradation  of  dilatation,  inflammation,  or  suppuration  of 
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the  wbole  urinary  pasaages  may  be  found.  The  bladder  may  be  enor- 
mously thickened  and  inflamed,  the  areters  dilated,  tortuous,  thickened, 
and  suppurating,  the  pelvis 

of  the  kidney  expanded  and  Fio.  373. 

filled  with  pus— «i>yett<M" 
»and  the  kidney  itself  more 
or  less  undergoing  disorganiz- 
ing cbanges.     (Fig.  273.) 

The  symptoms  of  changes     f^^^^^^^SSV  ^WSF  V  Symptomi. 

snch   as  these  are  not  very  ^^ 

definite.  In  all  longstanding 
examples  of  obstructive  uri- 
nary affections  some  such 
may  be  suspected,  as  well  as 
in  all  cases  of  neglected  stone, 
particularly  when  bladder 
symptoms  are  marked ;  when 
the  urine  is  albuminous,  pale 
coloured,  and  smoky,  or 
tinged  with  blood ;  when  it 
contains  pus  in  suspension, 
varying  in  quantity  at  dif- 
ferent times,  or  shreds  of 
lymph ;  when  a  dull  aching 
pain  is  present  in  the  loins, 
shooting  round  the  hips  into 
the  groin  and  down  to  the 
testicles,  and  when  the  di- 
gestive organs  do  their  duty 
badly,  and  sleep  is  difficult 
to  secure,  or  is  superseded 
by  a  general  drowsiness. 

Under  these  circumstances  **'^  Diaguoais. 

chronic  kidney  disease  may 
fairly  be  diagnosed  with  or 
without  suppuration  in  the 
organ,  or  around  it. 

When  anasarca  sets  in,  or  brain  symptoms  from  uraomic  poisoning 
appear,  the  diagnosis  is  clear. 

When  rigors  are  frequent,  even  when  not  well  marked,  when  lumbar 
pain  is  constant  and  increased  on  pressure,  when  on  manipulation. 
evidence  exists  of  some  deep-seated  lumbar  swelling,  and  fluctuation 
is  distinctly  or  indistinctly  visible,  abscess  of  the  kidney  is  fairly  in-  Abscesa  of 
dicated.  When  with  these  symptoms  a  sudden  discharge  in  the  kit^nry. 
urine  of  large  quantities  of  ))us  takes  place,  with  relief  to  the  local 
symptoms,  it  is  probable  that  the  abscess  has  discharged  itself 
through  the  ureter;  when  the  lumbar  pain  becomes  more  intense,  the 
swelling  more  marked  and  prominent,  and  fluctuation  more  distinct, 
it  is  probable  that  the  ureter  has  become  obstructed,  and  the  rsnal 
abscess  is  making  its  way  throuph  the  loin  externally ;  and  cases  are 
OD.  record  in  which,  after  the  discharge  of  the  abscess  by  natural  or 
surgical  means,  a  recovery  has  ensued.  Indeed,  stones  have  been 
discharged  from  the  kidney  in  this  way  with  a  good  result. 


Disease  of  the  kirlneys,  bladder,  &c.,  the  eflfert 
uf  urethral  obstruction.  Drawiug  368^, 
Guy's  Ho«p.  Mas. 
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Renal  absoMses  are,  however,  prone  to  make  their  way  throag^h  the 
diaphragm  into  the  lung  or  into  the  colon,  rare  caaea  being  recorded 
where  they  burrowed  downwards  and  appeared  below  Ponpart'a  liga- 
ment, or  in  the  pelvis.  In  these  cases  the  symptoms  simulate  spinal 
disease,  the  thigh  being  flexed  upon  the  pehis ;  indeed,  this  symptom 
Ikt^tended  with  lumbar  pain  or  tenderness,  is  a  very  constant  one  in 
nephritic  abscess.  Dr.  Bowditch,  of  Boston,  was  the  first  to  draw  atten- 
tion to  this  fact  in  1869  and  1870. 

Tbbathbvt. — When  acute  nephritis  originates  from  a  blow,  or  from 
the  irritation  of  a  renal  calculus,  complete  rest  in  the  horizontal  posture 
in  a  warm  bed  is  absolutely  essential,  with  milk  diet  and  the  moderate 
use  of  simple  diluents,  as  milk  and  water  or  barley  water.  Poppy  fo- 
mentations to  the  loins  always  give  comfort,  and,  when  the  p»in  is 
severe,  leeching  is  beneficial;  cupping  has  been  recommended,  and  is 
practised  by  some,  l^e  bowels  should  always  be  well  cleared  out  by 
some  simple  medicine,  such  as  castor  oil  or  an  enema.  All  medicines 
that  act  upon  the  kidney,  as  salines  or  turpentine,  all  external  applica- 
tions, such  as  blisters,  should  be  carefully  avoided;  for  the  same  reason 
stimulants  ought  not  to  be  given. 

The  action  of  the  skin  ought  to  be  encouraged  by  outside  warmth, 
and  the  hot-air  bath  or  steam  bath,  applied  to  the  patient  in  bed,  are 
valuable  means  to  this  end ;  a  hot  bath  is  a  good  substitute ;  calomel 
and  antimony  cannot  be  recommended. 

When  the  case  passes  into  the  chronic  stage  counter«irritation 
becomes  of  value,  and  as  this  cannot  be  obtained  by  means  of  blisters, 
cantharides  acting  powerfully  on  the  kidneys,  mustard  may  be  employed, 
or  a  piece  of  lint  saturated  with  a  mixture  of  chloroform  and  alcohol 
applied  to  the  loin,  and  covered  with  oil  silk ;  dry  cupping,  also,  is  of 
great  value. 

When  acute  nephritis  supervenes  upon  the  chronic  form,  the  result  of 
'  long-standing  disease  of  the  urinary  organs,  or  after  operation,  the 
whole  aim  of  practice  must  be  to  soothe,  to  relieve  pain,  and  keep 
life  going.  Nothing  like  mechanical  interference  with  the  urinary  pas- 
sages is  to  be  thought  of.  Retention  of  urine  should,  of  course,  be 
relieved,  but  the  utmost  gentleness  is  to  be  employed  in  the  manipula- 
tion.    These  cases  are,  however,  as  a  rule,  very  hopeless. 

In  chronic  nephritis,  the  residt  of  local  disease,  there  can  be  little 
doubt  that  the  best  practice  is  the  removal  of  the  cause.  When  a 
stone  in  the  bladder  has  set  up  the  mischief  it  should  be  removed,  and 
by  the  mode  that  induces  the  least  local  irritation.  When  a  stric- 
ture of  the  urethra  has  been  the  cause  it  should  be  dilated,  for  as  long 
as  the  local  cause  of  the  disease  exists  no  reravery  can  be  looked  for. 
When  calculus  in  the  kidney  is  the  local  irritant  the  Surgeon's  aim 
must  be  to  allay  local  irritation  by  keeping  the  patient  quiet,  and 
giving  soothing  remedies ;  the  alkaline  potash  salts  should  be  prescribed 
where  the  urine  indicates  uric  acid  calculus,  and  the  mineral  acids  when 
the  urine  is  phosphatic.  The  removal  of  the  stone  by  operation  may 
also  be  entertained. 

When  suppuration  of  the  kidney  takes  place,  with  or  without  a 
calculus,  and  any  external  evidence  of  the  abscess  exists,  an  opening 
should  be  made;  and  it  is  a  moot  question  with  Surgeons  at  the  present 
day  whether  it  is  not  better  practice  to  anticipate  this  pointing  by  an 
early  incision,  but  to  this  question  I  shall  return. 
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When  tlie  nrine  is  full  of  pus  the  preparations  of  baoho  are  of  qi>> 
doubted  value,  and  the  mineral  acids,  or  the  preparations  of  iron>  are 
often  of  use. 

Warm  baths  and  diaphoretics  to  induce  free  action  of  the  skin,  and 
in  this  way  relieve  the  kidney,  with  the  supply  of  simple  nutritious  food, 
and  stimulants  only  when  absolutely  required,  make  up  the  treatment** 

PeriDephritiB  is  an  affection  that  must  be  recog^sed,  for.  although  On 
it  may  be  more  frequently  found  in  connection  with  suppuration  of  the  perinephritis, 
kidney,  it  is  at  times  independent  of  it.  It  is  indicated  by  a  sudden 
pain  in  the  loin,  fever,  and,  subsequently,  lumbar  swelUn^y  oedema  of 
the  integuments  of  the  loin  being  a  common  symptom.  At  times  the 
pain  is  constant  and  persistent,  at  others  it  may  appear  and  then  dis- 
appear for  an  uncertain  interval,  to  recur  spontaneously  in  all  its 
severity.  The  urine  in  an  uncomplicated  case  is  generally  natural ;  if 
altered  at  all  it  may  be  scanty,  and  so-called  renal  symptoms  are  absent. 
When  the  case  is  left  to  nature,  the  inflammation  may  attack  the  chest 
and  induce  a  fatal  pleurisy ;  the  abscess  may  burst  into  the  bowel  or 
extemaUy,  or  it  may  burrow  beneath  the  fascia  covering  the  psoas 
muscle,  and  show  itself  in  the  thigh.  In  some  instances  it  may  point 
in  the  loin.  The  Surgeon  should  not,  however,  leave  these  cases  to 
nature;  he  should  cut  down  upon  the  abscess  or  lumbar  swelling,  at  the 
outer  border  of  the  quadratus  lumborum  muscle,  as  in  colotomy,  and 
let  out  the  pus  as  seon  as  sufficient  evidence  exists  of  its  presence ;  a 
good  result  under  these  circumstances  may  be  looked  for.  (  Vide  paper 
by  Dr.  Bowditch,  'Am.  Journ.  of  Med.  Science/  1871.) 

Esematuria. 

This  condition  of  urine  must  be  regarded  as  a  symptom ;  the  blood  On 
may  be  but  little  in  quantity  or  profuse;  it  may  come  from  the  kidney  li«maturia. 
or  any  part  of  the  urinary  passage ;  it  may  be  due  to  some  constitutional  Causes. 
cause,  such  as  the  hemorrhagic  diathesis;  some  morbid  comlition  of  the 
blood,  as  in  purpurH,  scurvy,  or  fever ;  or  to  some  injury  or  disease  of  the 
kidney,  ureter,  bladder,  prostate,  vas  deferens,  or  urethra.    In  surgical 
practice  the  haemorrhage  is  probably  due  to  some  local  cause,  but  the 
practitioner  should  always  remember  that  it  may  originate  from  a  cod> 
stitntional  or  general  one,  or  from  the  use  of  some  drug.     To  find  out 
the  seat  of  the  haemorrhage,  in  any  individual  cose,  is  always  a  point 
of  great  importance. 

When  the  haemorrhage  results  from  accident  the  diagnosis  is  seldom  Diagnosis. 
difficult.     Thus,  an  injury  to  the  loin,  followed  by  the  passage  of  blood 
mixed  with  the  urine,  generally  means  kidney  mischief;  an  injury  to  the 
perinaenm,  or  pelvis,  a  suddeu  muscular  strain,  followed  by  the  flow  of 
blood  from  the  urethra,  without  urine,  urethral  mischief. 

When  urine,  and  blood  in  clots,  pass  together,  the  source  of  the 
bleeding  is  probably  vesical  or  prostatic.  The  ptissnge  of  a  stone  down 
the  ureter  will  also  be  attended  by  haemorrhage.  This  is,  however, 
rarely  profuse ;  it  is,  moreover,  generally  accompanied  by  severe  pain 
of  a  colicky  nature,  shooting  down  the  groin  and  scrotum  of  the  affected 
fide,  with  a  retracted  testicle.  When  blood  comes  from  the  kidney,  Renxl 
as  a  result  of  disease,  it  will,  as  in  cases  of  accident,,  be  mixed  with  the  h«n»orrbagc. 
urine;  it  may  be  very  slight  in  quantity  or  very  profuse,  but  the 
history  of  the  case,  the  existence  of  lumbar  pain  or  tenderness,  and 
dose  examination  of  the  urine^  will  probably  point  out  the  nalute  oi 
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the  affiection  causinf^  the  flow,  whether  organic  disease  or  the  presence 
of  a  calculus.    Profuse  renal  hematuria  takes  place  at  times  as  an 
Intermittent  affection. 
Vesical  Vetieal  or  prosiatio  hmmorrhaget  whether  from  injury  or  disease, 

bsemorrhage.  portly  shows  itself  as  blood  mixed  with  the  urine  in  clots.  The  blood  • 
may  fill  the  bladder,  and  for  some  days  urine  stained  with  blood  will 
alone  pass ;  but  when  the  clot  has  broken  up,  irregular  ooagula,  with 
fimbriated  edges,  more  or  less  discoloured,  will  pass  with  the  urine, 
these  coagula  being  very  characteristic  of  bladder-clot.  They  will  be 
passed,  per  urethram,  as  rolled«up  masses,  but  when  floated  out  in  water 
will  present  their  natural  shape. 

When  the  blood  has  been  retained  within  the  bladder  for  any  time, 
the  urine  will  assume  a  porter-like  aspect. 

When  blood  flows  in  small  quantities  at  the  end  of  micturition, 
squeezed  out,  as  it  were,  by  the  bladder,  a  calculus  may  be  suspected 
or  prostatic  disease.  The  same  condition  is  also  occasionally  met  with 
in  the  irritable  bladder  of  gonorrhoea,  or  after  the  passage  of 
"gravel." 

When  cancer  of  the  bladder  or  prostate  exists  pieces  of  broken-up 
tissue  will  probably  be  detected  in  the  bloody  urine  by  the  microscope, 
and  in  villous  growths  the  same  condition  may  be  found.  In  these 
cases,  also,  the  hsBmaturia  will  be  intermittent. 

Blood  from  the  prostate  often  shows  itself  as  urethral  bsemorrhage 
as  well  as  vesical. 
Urethral  Urethral  htBtnorrhage,  irrespective  of  injury,  may  come  from  a  chancre, 

hemorrhage,  an  acute  gonorrhoea,  or  an  impacted  stone.  It  may  be  caused  by  strain- 
ing in  the  retention  due  to  stricture,  in  over-exertion,  or  sexual  inter- 
course, in  the  forcible  bending  of  an  erect  penis  in  a  chordee,  during 
some  sudden  muscular  exertion  from  a  rupture  of  the  vas  deferens,  as 
pointed  out  by  Hilton,  and  in  rare  cases  without  any  known  cause,  the 
blood  flowing  from  the  penis  unaccompanied  by  any  symptom  of 
disease.  I  have  seen  several  such  cases,  and  have  recorded  two  ('  Clin. 
Surg.,'  Chapter  47). 

As  a  result  of  catheterism  urethral  hemorrhage  is  too  common ;  it 
may  also  be  caused  by  the  introduction  of  some  foreign  body  into  the 
urethra. 
Fallacies  of        The  Surgeon  must  remember  that  the  presence  of  blood  may  be 
blood  in         simulated  by  bile,  indigo,  or  other  rare  conatituents  of  the  urine.     Tlie 
"*"*'  black  urine,  resulting  from  the  external  or  internal  use  of  carbolic  acid, 

is  particularly  to  be  remembered,  as  it  indicates  a  poisonous  effect  of  the 
drug.  It  soon  disappears  on  the  omission  of  the  remedy.  In  a  singular 
case  that  I  had  under  care  in  1871,  that  of  a  man  who  had  a  weak  sore 
the  size  of  a  crown  piece,  which  had  been  dressed  with  carbolic  oil, 
one  part  of  acid  to  forty  of  oil,  the  black  urine  appeared  after  the 
second  dressing,  with  brain  symptoms  and  collapse  of  the  general 
powers,  which  I  thought  must  prove  fatal.  The  symptoms,  however, 
speedily  disappeared  on  withdrawing  the  drug,  and  a  recovery  ensued. 
In  a  more  recent  case  a  boy  set.  9  was  unintentionally  kept  in  a  semi- 
comatose state  for  two  months  by  the  application  of  a  lotion  of  carbolic 
acid  (one  part  to  a  hundred)  to  a  small  sore,  the  brain  recovering  its 
healthy  condition  on  the  omission  of  the  lotion.  The  poisonous  action 
of  the  carbolic  acid  was  detected  through  the  urine,  which  was  occa- 
aionally  bUck, 
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Trbatkeht. — The  disease  or  condition  that  gives  rise  to  this  sym-  Treatment  of 
ptom  requires  treatment  more  than  the  symptom  itself.     Nevertheless,  hematuria. 
renal  hemorrhage,  when  profuse,  may  be  checked  by  gallic  acid  in  full 
dosea,  gr.  v  to  gr.  x  three  times  a  day,  by  acetate  of  lead,  or  matico,  opium 
being  generally  a  valuable  addition,  and  absolute  rest  in  the  horizontal 
pocition  and  simple  cold  milk  diet  being  employed. 

Hemorrhage  into  the  bladder,  when  persistent,  may  be  checked  by  When 
the  application  of  ice  in  a  bag  over  the  pubes,  and  to  the  perineum ;  ^"'"JjSS** 
by  cold  or  astringent  injections  into  the  rectum,  with  rest  and  opium.  "^***  »»«»«'• 
Aa  long  as  the  urine  flows  and  retention  does  not  occur,  there  is  no 
necessity  to  pass  a  catheter  or  to  interfere  with  the  clot.    The  urine  at 
the  natoral  temperature  of  the  body  is  a  good  blood  solvent,  and  in  the 
coarse  of  a  few  days  will  probably  so  cause  disintegration  of  the  blood 
at  to  allow  of  its  being  paissed  without  help. 

Any  disturbance  of  the  clot  when  first  formed  will  probably  rather 
tend  to  encourage  bleeding  than  stop  it.  Consequently,  no  unnecessary 
catheterism  should  be  employed. 

When  retention  exists,  and  the  symptoms  are  so  urgent  that  opium.  When 
administered  either  by  the   mouth  or  rectum,  the  latter  being  the  reientioa 
better  mode,  fails  to  give  relief,  some  interference  may  be  called  for.  P""^^* 
This  may  be  given  by  the  passage  of  a  large-sized  catheter,  and  the  use  of 
such  an  exhausting  syringe  as  Clover  invented  for  lithotrity  (Fig.  274), 
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Clover's  8]fnDge,  as  improved  bj  Muuuder. 

or  the  aspirator ;  but  in  using  these  instruments  great  care  is  needed. 
They  should  only  be  employed  when  absolute  necessity  exists,  and  when 
opium  in  full  doses  fails  to  g^ve  relief. 

Urethral  hemorrhage  rarely  continues  for  any  time,  or  requires  for  its 
treatment  more  than  rest  in  the  horizontal  posture.  The  careful  in- 
troduction of  a  catheter  may  be  called  for  to  draw  oS  the  urine,  but  the 
local  cause  of  the  bleeding  is  the  one  to  treat. 

Sappression  of  Urine. 

This  u  the  result  of  renal  disease,  the  kidneys  ceasing  to  fulfil  their  Ou 
functions;  when  persistent  it  is  always  fatal,  the  constituents  of  the  "uppresiiou 
nrine  being  left  in  the  blood,  giving  rise  to  coma,  and  possibly  to  con-  °^  """*' 
vulsions  and  death;  for  uremia  or  uremic  poisoning  rapidly  destroys  life. 
It  may  occur  in  the  course  of  kidney  disease  at  any  stage,  and  not  un- 
commonly occurs  after  an  operation  performed  on  a  patient  affected  with 
such  an  affection ;  it  is  a  result  to  be  taken  into  calculation  before 
undertaking  any  operation  where  albuminous  urine  exists. 

Suppression  of  urine,  however,  occurs  in  rare  cases  in  patients  in 
whom  no  such  chronic  mischief  can  be  detected.    It  comes  on  sudde\xl;| 
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without  cause,  and  leaves  suddenly  without   any   reason.     In  such 
patieuts  uraemia  does  not  seem  to  be  so  common  a  result.     I  saw  a 
musician  once  who  secreted  no  urine  for  sixty  hours,  and  then  passed 
what  seemed  to  be  a  natural  secretion ;  his  only  other  symptoms  were 
those  of  slight  feverishness  and  headache.     In  such  cases  the  hot-air, 
vapour,  or  warm  bath  are  the  best  remedies. 
Oa  itone  in        Stone  in  the  kidney  is  not  an  uncommon  afPection ;  it  is  generally  a 
the  kidney,     painful  one,  and  is  often  fatal ;  but  when  the  stone  becomes  impacted 
in  the  organ,  and  ceases  to  be  moveable,  its  presence  does  not  appear  to 
give  rise  to  any  marked  symptoms,  and,  comparatively  speaking,  it 
ceases  to  interfere   with  life;  it  often,  however,  excites   much  local 
irritation,  if  not  suppuration,   and  usually  kills  by  destroying  the 
kidney,   which  becomes  a  suppurating  cyst.     Small  stones  are  con- 
stantly found  in  the  kidney,  and  passed  through  the  ureter  into  the 
bladder.     Large  stones  may  so  increase  as  to  form  a  cast  of  the  pelvis 
of  the   kidney   (Fig.  291).    At  times  they  attain  enormous  dimen- 
sions. 
Symptoms  of      The  symptoms  of  stone  in  the  kidney  are  lumbar  pain,  increased  by 
Sdfl*  "u^    riding  or  any  joltitig  of  the  body,  the  pain  passing  down  the  groin  into 
nrcto-.  ^^^  testicle  of  the  affected  side  and  causing  its  retraction,  irritable  blad- 

der, and  blood  in  the  urine.  When  the  stone  gets  into  the  ureter  the 
inguinal  and  testicular  pain  becomes  increased,  and  a  colicky  pain  ap- 
pears, attended  often  with  sickness,  and  even  collapse,  the  bladder  be- 
comes more  irritable  and  the  urine  more  bloody.  When  the  stone 
passes,  all  these  symptoms  suddenly  cease,  bladder  irritation  probably 
alone  remaining. 

When  the  stone  is  found  in  the  kidney  the  lumbar  pain  is  the  most 
common,  shooting  down  the  groin ;  and  exercise,  or  any  quick  movement 
that  may  stir  the   stone,   excites   bladder    symptoms  and  haematnria. 
As  times  go  on,  and  the  local  irritation  becomes  worse,  some  suppura- 
tion in  the  kidney  will  occur.     As  long  as  the  urett  r  remains  open,  and 
pus  makes  its  escape  into  the  bladder,  the  symptoms  are  not  urgent ;  but 
should  the  ureter  become  closed  by  the  stone,  or  by  some  inflammatory 
May  gire  rise  change,  the  pus  collects,  and  gives  rise  to  lumbar  renal  abscess.     At 
tolumlMr       times  this  lumbar  swelling  may  be  felt;    indeed,  in  thin  subjects  a 
renal  abscess,  calculus  may  even  be  made  out  in  the  kidney  by  palpation,  with  one 
hand  in  the  lumbar  and  the  other  in  the  hypochondriac  region.     This 
examination  may  be  made  with  the  patient  under  chloroform.    The 
lumbar  swelling  may  so  increase  as  to  form  a  large   cystic  abdominal 
tumour.  When  the  ureter  is  obstructed  this  result  will  take  place  more 
rapidly  than  when  it  is  open,  for  the  pus  accumulates ;  when  the  ureter 
is  open  the  pus  flows  into  the  bladder,  and  passes  with  the  urine  as 
turbid  urine.     When  allowed  to  settle  in  a  porringer  or  glass  its  pres- 
ence will  be  readily  detected.     Pus  poured  into  the  bladder  from  the 
kidney  is  mixed  with  but  little  mucus;  pus  formed  in  the  bladder  is 
mixed  with  much. 
Treatment  of     Treatment. — When  a  stone  has  formed  in  the  kidney  the  happiest 
stone  in  Uie    result  is  its  passage  into  the  bladder,  and  this  end  is  facilitated  by  the  ad- 
^^'        *  ministration  of  diluents,  particularly  water,  and  alkaline  preparations 
of  potash,  such  as  the  citrate,  tartrate,  or  bicarbonate.    When  much  evi- 
dence exists  of  local  irritation,  opium  or  henbane  are  valuable  drugs,  given 
either  by  the  mouth  or  by  the  rectum ;  an  injection  of  morphia  under  the 
sJ^In  over  the  affbctnd  kidney  at  times  acts  most  beneficially.    Fomenta 
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tions  aboat  the  loin  and  groin  also  give  mnch  relief,  as  does  the  warm 
bath. 

When  the  stone  is  passing  down  the  ureter  the  same  practice  is  to  When 
be  followed,  a  warm  bath  and  a  fnll  dose  of  opium  often  relaxing  the  pu«ing  down 
parts  and  fkvooring  the  passage  of  the  stone.    The  administration  of  '*'***'• 
chloroform  by  iohalation,  under  these  circumstances,  may  also  be  tried 
when  the  pain  is  severe.  In  one  case  I  was  called  to  see,  where  extreme 
agony  existed,  instantaneous  and  permanent  relief  followed  the  practice, 
the  stone  having  passed  during  the  inhalation  of  the  chloroform. 

When  the  stone  has  become  impacted  in  the  kidney,  and  gives  rise  When 
to  periodical  attacks  of  pain  and  constant  uneasiness — each  attack  impacted  lu 
being  worse  than  the  last — an  important  question  occurs  to  the  Sur-  l^'^"®?- 
geon.     Is  it  to  be  allowed  to  remain,  where  it  will,  in  all  probability, 
set  up  irremediable  disease,  if  not  destruction  of  the  kidney  ?  or  is  an 
attempt  to  be  made  to  remove  it  by  surgical  operation  ? 

Is  a  Surgeon,  in  fact,  justified  in  cutting  down  upon  a  suppurating 
kidney,  whether  resulting  from  a  stone  or  any  other  cause,  and  giving 
free  exit  to  the  pus  or  removing  the  stone  ?  Is  nephrotomy  an  opera- 
tion  to  be  performed  ? 

Nephrotomy. 

It  is  impossible  in  this  volume  to  enter  into  all  the  questions  in-  Nephrotomy, 
volved  in  the  operation  of  nephrotomy,  but,  after  full  consideration  of  T'^fjfigijig 
the  subject,  I  have  no  hesitation  in  expressing  my  belief  that,  when  a 
Surgeon  has  made  out  with  scientific  certainty  that  a  stone  is  impacted 
in  a  kidney,  and  from  the  lapse  of  time  it  has  been  proved  that  the 
probabilities  of  its  passage  into  the  bladder  are  too  feeble  to  rely  upon ; 
when,  from  repeated  attacks  of  renal  irritation,  haematuria  and  the 
discharge  of  pus  with  the  urine,  it  is  clear  that  serious  organic  changes 
are  going  on  in  the  kidney,  that  will  lead  to  its  destruction,  and  thus 
endanger  life,  an  exploratory  operation  in  the  loin  down  to  the  affected 
organ  is  not  only  a  justifiable,  but  a  conservative  and  scientific 
operation. 

When  a  large  renal  abscess  exists  it  may  be  opened  with  facility, 
even  when  no  external  evidence  of  its  presence  can  be  made  out.  I 
hare  proved  this  in  practice,  having  cut  down  upon  a  suppurating 
kidney  in  a  man,  and  evacuated  several  ounces  of  pus  with  marked 
benefit,  and  I  have  likewise  through  the  left  loin  opened  a  large  sup- 
purating  renal  cyst,  and  had  a  stone  been  present  in  either  case  it  could 
have  been  readily  removed. 

The  operation  is  not  one  of  difficulty,  nor  is  it  one  of  danger ;  in  Opention 
both  these  points  it   is,  probably,  on  a  par  with  lumbar  colotomy,  8»n»pl«- 
and  it  is  probable  that  in  a  few  years  it  will  be  as  recognised  an 
operation. 

The  operation,  in  its  several  steps,  should  be  the  same  as  that 
deacribed  in  page  680,  Vol.  I,  for  lumbar  colotomy,  the  kidney  being 
readily  reached  and  dealt  with  through  such  an  incision  as  was  there 
indicated. 

The  operation  is  based  on  an  imitation  of  natural  processes,  for 
•tooea  buve  been  discharged  through  openings  in  the  loins. 

Before  it  is  undertaken,  however,  the  diagnosis  of  an  impacted  stone 
or  a  snpparating  cyst  ought  to  be  pretty  clear. 

With  retpeeb  to  the  eoFlirpation  of  tike  kidney  I  am  not  pTepated  Va 
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speftk  so  decidedly;  nevertheless  it  must  be  recorded  that  out  of  twelre 
cases  in  which  it  has  been  performed  four  recovered. 

Dr.  Brant,  of  Elausenbnrg,  on  Jnne  7tb,  1872,  removed  the  left 
kidney  of  a  man,  sot.  27,  which  had  escaped  from  the  loin  through  an 
opening  caused  by  a  stab  four  days  before.  He  tied  its  pedicle  in  two 
portions  with  a  silken  ligature,  and  recovery  took  place  without  a  bad 
symptom.     (*  Wiener  Med.  Woch.,'  Nov.  2^h,  1873.) 

On  December  2nd,  1873,  Dr.  A.  Campbell,  of  Dundee,  removed  the 
kidney  that  was  the  subject  of  cystic  disease  through  an  abdominal 
incision,  having  mistaken  it  for  an  ovarian  tumour,  and  the  patient, 
who  was  a  widow,  rot  49,  made  a  good  recovery.  The  pedicle  was 
ligatured  with  carbolized  catgut.   (*  Edin.  Med.  Journ.,'  July,  1874.) 

Dr.  Simon,  of  Heidelberg,  and  Dr.  J.  T.  Oilmore,  of  Alabama,  have 
fikewise  removed  atrophied  kidneys  with  success. 

With  these  facts  before  us  the  subject  is  certainly  open  to  considera- 
tion, and  the  ox>eration  need  not  be  classed  amongst  the  unjustifiable 
operations. 

The  reader  may  refer  to  an  interesting  paper  on  this  subject  in  the 

*  Med.-Chir.  Trans.'  for  1869.  by  Mr.  Thomas  Smith,  and  also  to  the 

*  American  Journal  of  Med.  Science,'  January,  1873,  and  July,  1874. 
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IrriUble  Bladder. 

Almost  every  disease  of  the  urinary  organs  manifests  its  presence  by 
some  bladder  symptom,  and  that  symptom  is  usually  what  is  called  an 
irritable  bladder ^  that  is,  the  patient  passes  urine  more  frequently  than 
natural,  with  or  without  pain. 

Such  a  symptom  may  simply  indicate  some  slight  deviation  from  the 
healthy  relations  that  ought  normally  to  exist  between  the  bladder 
and  its  contents;  or  it  may  be  a  symptom  of  severe,  if  not  fatal, 
organic  disease.  It  may  be  a  result  of  irritation  of  the  glans  penis  from 
retained  sub- preputial  secretion  or  from  adhesion  between  the  glans  and 
prepuce ;  or  it  may  be  due  to  some  serious  cerebral  or  spinal  afiection.  It 
may  indicate  kidney,  bladder,  prostatic,  or  urethral  disease,  and  in  many 
instances  it  is  the  one  symptom  that  has  induced  the  patient  to  seek  ad- 
vice. The  **^ irritable  bladder**  although  only  a  symptom,  is,  therefore, 
clinically  an  important  one,  and  demands  elucidation  at  the  commence- 
ment of  a  chapter  on  bladder  affections. 

Irritability  of  bladder  in  children. — If  the  patient  in  which  this  irrita- 
bility of  bladder  is  well  marked  be  a  child,  the  condition  (^  the  penis 
should  first  receive  the  attention  of  the  Surgeon ;  if  the  prepuce  be  very 
long,  or  adherent  to  the  glans  penis ;  if  the  secretion  from  Tyson's  glands 
should  have  accumulated  and  Lave  become  indurated  from  want  of  cleanli- 
nees;  there  will  be  strong  reason  to  believe  that  the  irritability  of  bladder 
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is  the  direct  product  of  these  apparently  simple  causes,  and  that  on  their 
removal  the  symptoms  will  disappear.  To  secure  this  end  all  re- 
tained secretion  should  he  taken  away;  the  adhesion  between  the 
glans  penis  and  prepuce  carefully  separated :  and,  if  the  prepuce  be 
long,  circumcision  should  be  performed;  the  practitioner,  bearing 
in  mind  the  fact  that  any  of  these  simple  conditions  of  the  penis  are 
sufficient  to  produce  every  degree  of  bladder  irritation,  and  that  a  cure 
is  only  to  be  obtained  by  their  removal. 

If,  however,  no  such  conditions  are  to  be  observed  on  a  careful 
examination,  the  Surgeon's  attention  should  be  directed  to  the  con- 
dition of  the  bladder. 

It  may  be  that  on   the   passage  of  a  sound — an  instrument  with  Cnlcnlo* 
a  bolboos  extremity  being  preferred  (Fig.  298) — a  calculus   will   be  bowlder. 
detected ;  if  so,  the  cause  of  the  symptom  will  be  clearly  explained, 
and  the 'practice  to  be  followed  will  be  manifest.    It  must  be  remarked, 
however,  that  if  a  calculus  be  the  cause,  a  careful  inquiry  will  detect 
the  presence  of  other  symptoms,  such  as  hsematuria,  pain  after  mictu- 
rition, and  an  occasional  interruption  to  the  flow  of  urine ;  although 
all  these  symptoms  may  be  present  in    irritable   bladder  from    an 
adherent  prepuce;    the  intermitting   urinal  flow,   however,  is  more 
characteristic   of  the  presence  of  a  stone.     Should  a  careful  exami- 
nation of  the  bladder  fail  to  detect  the  presence  of  a  calculus,  it  is 
not  to  be  at  once  assumed  that  no  such  cause  really  exists ;  for,  on 
a  subsequent  examination,  the  stone  may  be  readily  discovered;  the 
calcnlus  having  at  first  been  probably  covered  by  one  of  the   folds 
of  mucons  membrane  of  a  partially  contracted  bladder.     Should  no 
stone  be  detected  the  condition  of  the  bladder  should  receive  attention ; 
it  may  be  that  to  the  sound  its  mucous  lining  will  feel  rough,  and  the  Rough 
presence  of  the  instrument  will  cause  more  or  less  pain  and  desire  to  bladder, 
micturate ;    under   these   circumstances   the   urine  will  be  probably  Altered 
altered  in  character,  and  on  its  examination  after  standing,  a  cloudy  character  of 
deposit  of  mucus,  if  not  of  pus,  will  be  detected.     The  latter  deposit,  ^^^' 
however,  is  very  rare  in  young  subjects. 

Under  these  circumstances  the  general  health  of  the  child  will  Treatment 
require  attention;  it  may  be  that  some  slight  aperient  or  alterative  u(J^^'*^^ 
may  be  required,  or  perhaps  a  tonic ;  rest,  as  far  as  it  is  possible  to  be 
secnred,  should  be  enforced,  and  an  alkaline  mixture  of  potash  given; 
the  object  being  to  make  the  urine  as  nnirritating  as  possible,  and 
ihos  allow  the  vesical  macons  membrane  to  return  to  its  normal 
eondition. 

The  diet  mnst  be  of  the  simplest  nature,  and  meat  is  to  be  given  in 
moderation,  for  in  these  cases  it  will  be  often  found  that  the  urine  is 
unnaturally  loaded  with  lithates,  if  not  with  lithic  acid,  and  this 
tendency  to  the  deposition  of  such  ingredients  would  be  increased  by 
the  free  administration  of  animal  food.  Should,  however,  a  case  of 
irritable  bladder  in  a  child  present  itself  to  the  notice  of  the  Surgeon, 
in  which  none  of  the  conditions  previously  alluded  to  can  be  found 
to  exist,  and  in  which  the  penis,  urethra,  and  bladder,  appear  per- 
fectly natural,  the  state  of  the  rectum  should  be  inquired  into;  for 
the  presence  of  worms,  and  more  particularly  of  ascarides,  are  quite  Worms  as  a 
saffident  to  produce  an  irritable  condition  of  the  urinary  organs.  < 
These  may  be  removed  by  a  jalap  purge,  or  an  enema  of  some 
hitter  vegetable  infusion,  soch  as  guasaui;  but  the  condition  of  the 
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digestive  apparatus  will  require  attention,  as  influencing  the  presence 
of  worms. 

Excluding  the  presence  of  a  stone  as  a  cause  of  irritable  bladder  in 
young  children,  this  affection  is  not  one  of  serious  importance  if  its  true 
cause  be  accurately  recognised ;  for  the  conditions  upon  which  it  depends 
are  easily  remediable,  and  the  irritability  of  bladder  rapidly  disappears 
on  their  removal. 

Irritability  of  bladder  in  the  adult. — In  adult  life,  however,  this  irri- 
tability  of  bladder  cannot  be  regarded  in  such  a  favourable  light ;  for  it  is 
too  often  a  symptom  of  conditions  which  are  by  no  means  readily  removed, 
and  which  are  of  a  very  serious  nature. 

In  the  adult,  as  well  as  in  the  child,  a  congenital  or  an  acquired  phi- 
mosis, with  a  contracted  orifice,  or  with  adhesions  between  the  prepuce 
and  the  glans  penis,  are  conditions  which  are  amply  sufficient  to  pro- 
duce this  symptom ;  although  these  cases  are  not  so  common  at  the  later 
as  they  are  at  the  earlier  periods  of  life ;  nevertheless  they  are  causes 
of  the  affection,  and  as  such  require  notice. 

As  a  symptom  of  stricture,  the  irritable  bladder  is  by  no  means 
without  its  value;  and  as  a  rule  it  indicates  considerable  narrowing, 
and  probably  a  contraction  which  has  been  so  gradual  in  its  progress 
as  to  escape  notice  until  this  irritability  of  bladder  enforced  more 
accurate  observation,  and  induced  the  patient  to  seek  advice.  It  must 
be  regarded  as  a  result,  therefore,  of  a  urethral  stricture,  and  can 
only  be  relieved  by  the  removal  of  its  cause.  It  is,  doubtless, 
produced  by  some  chronic  inflammatory  action  of  the  vesical  mucous 
membrane,  and  as  such  requires  treatment:  the  dilatation  of  the 
stricture,  absolute  rest,  and  the  administration  of  alteratives  being 
probably  the  best. 

As  a  symptom  of  enlarged  prostate  this  irritability  of  bladder  is  a 
complication  of  serious  import,  as  it  is  also  of  atony  of  the  bladder  in 
old  people,  in  whom  no  such  enlargement  of  the  gland  exists ;  for  in  both 
classes  of  cases  the  symptom  is  due  to  a  want  of  power  on  the  part 
of  the  bladder  to  empty  its  contents ;  in  the  one  case  from  a  me- 
chanical obstruction,  in  the  other  from  a  loss  of  power  in  the  parts 
to  contract  perfectly;  the  residual  urine  under  these  circumstances 
partially  decomposing  and  becoming  ammoniacal,  and  in  this  way 
acting  as  an  irritant  to  the  mucous  membrane  of  the  bladder,  and 
giving  rise  to  the  irritability. 

The  treatment  of  these  cases  is  not,  therefore,  a  task  of  difficulty ; 
the  removal  of  the  residual  urine,  and  the  prevention  of  its  subtte- 
quent  retention  by  the  cautious  employment  of  a  catheter  being  the 
most  important,  together  with  the  frequent  washing  out  of  the 
bladder  with  warm  water,  or  with  water  medicated  by  some  solution 
of  morphia,  opium,  or  nitric  acid. 

The  recognition  of  the  cause  of  the  symptom,  however,  is  the 
main  point  for  the  Surgeon  to  bear  in  mind,  the  practice  to  be  followed 
readily  suggesting  itself  when  the  cause  is  understood.  As  a  sign  of 
gravel  an  imtable  bladder  is  of  importance,  and  a  careful  exami- 
nation of  the  urine  will  alone  determine  its  true  meaning.  As  a 
symptom  of  calculus  in  the  bladder  it  is  constant  and  valuable, 
although  in  some  cases  of  stone  it  is  extraordinary  how  little  irrita- 
tion the  presence  of  a  calculus  will  produce.  As  a  sign  also  of  organic 
diBease  of  the  bladder,  irritability  must  not  be  passed  over ;  but  the 
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obscnrity  of  this  class  of  cases  is  very  great,  and  the  correctness  of 
diagnosis  must  rest  upon  the  combination  of  many  symptoms,  uo  one 
being  of  greater  value  than  another.  In  women  this  symptom  is  a 
common  accompaniment  of  uterine  affections,  and  in  both  sexes  it  is 
often  associated  with  rectal  disease. 

And  lastly,  this  irritability  may  be  the  product  of  a  renal  affection.  May  be  due 
the  urethra  and  bladder  being  perfectly  sound,  for  renal  disease  may  to  renal 
give  rise  to  all  the  symptoms  of  a  vesical  affection,  and  when  these  '^*<^"- 
are  present^  and  a  careful  examination  fails  to  discover  any  disease  in 
the  bladder,  it  may  be  fairly  assumed  that  some  renal  affection  is  the 
cause.     The  absence  of  all  symptoms  of  disease  in   the  bladder  and 
urethra,  aided  by  the  presence  of  renal  symptoms,  and  by  what  is  of 
great  importance,  the  careful  chemical  and  microscopical  examination 
of  the  urine,  is  alone  sufficient  to  enable  the  Surgeon  to  arrive  at 
somethin^r  like  a  correct  diagnosis. 

Irritability  of  bladder  may  also  be  produced  by  some  cerebral  or  spinal 
disease,  but  the  fact  can  only  be  alluded  to  in  these  pages. 

The  passage  of  a  large  quantity  of  urine,  as  in  diabetes,  should  not 
be  mistaken  for  irritability  of  bladder. 

Inflammation  of  the  Bladder. 
Cystitis  b  a  common  affection  in  connection  with  stone,  prostatic  On  cystitis. 
disease,  stricture,  or  gonorrhoia ;  it  is  usually  chronic  or  tubacuie,  the 
more  acute  symptoms  mostly  supervening  upon  the  chronic.  As  an 
acute  idiopathic  disease  it  has  been  described  by  authors,  but  clinically 
such  an  affection  is  hardly  a  recognised  one.  I  have  never  seen  it ;  if 
it  ever  occurs  it  must  be  very  rare.  The  most  acute  cases  are  those  oc- 
curring  in  gouty  subjects  as  a  catarrhal  affection. 

The  chronic  form  is  the  direct  consequence  of  local  irritation  pro-  Chronic 
duced  by  the  presence  of  a  tumour,  stone,  or  other  foreign  body ;  it  is  cy^^t* 
found  in  all  cases  where  the  flow  of  urine  is  interfered  with,  whether 
from   prostatic  disease   or   urethral   obstruction,  the   bladder   being 
irritated  by  the  retained  and  decomposed  urine,  and  its  own  ineffectual 
attempts  to  evacuate  its  contents. 

When  the  bladder  is  paralysed  from  over-distension,  spinal  injury, 
or  disease,  and  is  unable  to  expel  its  contents,  a  similar  result  ensues, 
and  it  is  under  these  circumstances  that  the  more  acute  forms  of  the 
disease,  and  the  worst  pathological  conditions,  are  found. 

Subacute  cystitis  is  commonly  the  result  of  gonorrhoea,  the  inflamma- 
taon  of  the  urethra  spreading  to  the  bladder. 

The  seat  of  the  inflammation  is  the  mucous  membrane,  which  becomes  Seat  of 
thickened,  rough,  covered  with  flakes  of  adherent  lymph  and  phosphatic  (^ititis. 
secretion,  at  times  ulcerated,  and  in  the  acute  forms  of  the  affection 
detached  in  fragments  or  as  a  whole,  and  thrown  off  as  a  slough.  This 
latter  condition  is  generally  met  with  in  the  bladder  of  the  paralytic, 
and  is  probably  as  much  due  to  the  deficiency  of  nerve  supply  as  to  the 
intensity  of  the  inflammatory  mischief,  cntheterism  having  often  too 
much  to  do  with  it. 

In  chronic  cases  the  walls  of  the  bladder  become  greatly  hyper-  Conditicni  of 
tiophied  from  their  own  action,  thick  muscular  bands  being  visible,  IjjJ**"  "^ 
and  where  the  obstruction  to  the  exit  of  the  urine  has  been  of  long  cystitis. 
standing,  this  thickening  of  the  walls  of  the  bladder  is  associated  with 
its  dilatoUon.    Under  thasa  drcwuBtaDces  it  is  common  to  meet  V\t\\ 
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saccular  dilatations  of  the  mDcoiis  membrane,  the  mnoons  lining^  of  the 
bladder  becoming  pressed  outwards  as  a  hernia,  between  the  bands  of 

muscular  tissae  fofming 
the  walls  of  the  organ. 
These  pouches  are  usu- 
ally small,  but  in  excep- 
tional coses  (as  seen  in 
Fig.  276)  thej  may  be 
double  the  size  of  the 
bladder  itself.  Into  one 
of  these  pouches  a  stone 
may  occasionally  fall  and 
rest,  in  this  way  becom- 
ing encysted.  At  times 
these  sacculi  are  mul- 
tiple. 

Stmptoxs.  —  When 
the  disease  is  subacute 
the  symptoms  are  irrita- 
bility of  bladder  and 
inability  to  retain  nrinsb 
the  desire  to  pass  water  being  often  associated  with  its  uncontroll- 
able passage.  The  act  of  micturition  is  attended  with  pain,  and 
followed  by  straining,  blood  being  frequently  squeezed  out  by  the 
forcible  contraction  of  the  organ.  Pain  is  mostly  present  above  the 
pubes,  in  the  perinsBum  and  penis,  often  over  the  sacrum  and  in  the 
groin.  With  these  local  symptoms  there  may  be  those  of  febrile 
disturbance,  more  or  less  severe, 
of  The  urine  will  be  found  to  vary  in  character  according  to  the  cause 
of  the  disease.  When  it  has  originated  from  the  extension  of  a  gonor- 
rhoBal  inflammation  of  the  urethra,  it  will  be  cloudy  from  the  presence 
of  mucus,  or  even  pus,  and  at  times  stained  with  blood,  this  blood 
having  been  passed  during  the  act  of  straining  at  the  end  of  mictu- 
rition. 

In  other  cases  of  chronic  disease  {catarrhal  cystitis),  the  urine  will 
be  mixed  with  greyish,  viscid,  ropy  mucus,  or  muco-pumlent  fluid, 
which  sticks  to  the  bottom  of  the  chamber  vessel,  and  together,  so 
that  when  turned  out  it  falls  as  a  glutinous  mas^.  The  urine  will 
probably,  in  chronic  cases,  be  alkaline  or  ammoniacal ;  in  subacute,  acid ; 
in  neglected  cases,  the  discharge  of  mucus  becomes  enormous,  and 
phosphate  of  lime  often  becomes  mixed  with  the  mucus  and  foross 
stone. 

When  ulceration  of  the  bladder  is  present  all  the  symptoms  are  ag«^ 
gravated,  and  the  local  pain  is  severe ;  bleeding  is  a  common  accompani- 
ment, the  blood  being  either  mixed  with  the  contents  of  the  bladder  and 
passed  as  dark -coloured  urine,  or  as  dots  of  blood. 

In  the  cystitis  of  gonorrhoea  it  is  probable  that  the  mucous  membrane 
about  the  neck  of  the  bladder  is  alone  afTt- cted ;  in  the  more  chronic 
cases  of  disease  the  whole  surface  and  submucous  tissue, 
of  Tbbatment. — Whatever  may  be  the  local  cause  of  the  cystitis,  the 
local  syuiptoms  require  attention,  although  for  a  cure  the  removal  of 
the  cause  is  most  essential. 
Bett  in  the  horizontal  posture,  hot  fomentations  or  the  hot  bath, 
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nmple  dilaents,  such  as  barley  wmter,  linseed  tea,  milk  and  water,  with 
alkalies,  as  the  citrate  of  potash  in  scrapie  doses,  or  the  bicarbonate  of 
potash  in  ten-grain  doses,  three  times  a  day,  and,  above  all,  sedatives, 
are  most  essential.  Of  the  sedatives,  hyo8cyamn8  is  the  best  in  half- 
drachm  or  drachm  doses  of  the  tincture  every  two  or  three  hours, 
and  where  this  is  not  enough,  opium  may  be  substituted ;  but  where  the 
kidneys  are  diseased,  opium  ihust  be  given  with  great  caution.  The 
morphia  suppository  is  an  excellent  remedy,  or  an  enema  of  stoi'ch 
with  opium. 

The  bowels  should  be  relieveil  by  enemata  in  preference  to  purga- 
tivea,  although,  when  severe  constipation  is  present,  a  good  mercurial 
purge  h  often  of  value ;  leeches  to  the  perinseum  are  sometimes  of 
use. 

When  retention  of  urine  complicates  the  case  cathetcrism  is  called 
for ;  an  elastic  catheter  should  be  used,  with  the  utmost  gentleness. 

In  chronic  cases  the  infusions  of  buchu,  uva  ursi,  pareira,  or  senega  Treatment 
are  excellent  remedies,  the  tincture  of  cubebs  or  copaiba  at  times  acting  ^  chronic 
beneficially ;  the  triticum  repens,  as  introduced  by  Sir  H.  Thompson  ^'"'^' 
in  the  form  of  a  decoction,  two  ounces  to  the  pint,  is  also  a  valuable 
drug.  When  gout  is  the  assignable  cause,  colcbicum  sometimes  acts 
as  a  charm,  and  in  some  cases  of  g^norrhoeal  cystitis  the  same  good 
effeet  is  often  experienced.  The  best  way  is  to  give  it  with  five-grain 
doses  of  the  carbonate  of  lithia.  When  stone  is  the  cause  it  should  be 
removed ;  when  stricture  coexists  it  must  be  dilated ;  when  enlarged 
prostate  or  atony  of  the  bladder  in  the  aged  is  the  cause  of  the  cystitis 
it  is  essential  to  keep  the  bhidder  empty,  and  prevent  any  residual  urine 
remaining  to  decompose,  and  thus  add  to  the  irritation ;  for  this  pur- 
pose the  catheter  should  be  introduced  daily,  and  in  severe  cases  the 
bladder  washed  out,  either  by  a  stream  of  tepid  water  or  medicated 
solution.  Ten  minims  of  diluted  nitric  acid  to  five  ounces  of  water  is 
the  best  form,  or  the  same  quantity  of  the  tincture  of  iron.  When  the 
urine  is  fetid  Condy's  fluid  or  a  few  drops  of  carbolic  acid  may  be  added 
to  the  water. 

In  doing  this  the  greatest  gentleness  should  be  observed ;  to  force  Mode  of 
fluid  into  a  bladder  by  a  syringe  is  a  dangerous  practice,  unless  in  ^^'^P^®"^ 
skilled  hands,  and  to  introduce  more  than  three  or  four  ounces  of  fluid        '>**<Wer. 
is  nnneoessary.    The  best  method  is  by  means  of  a  piece  of  india- 
rubber  tubing,  two  or  three  feet  long,  fitted  to  the  top  of  the  catheter 
after  its  introduction,  and  the  g^dual  pouring  of  the  water  or  solu- 
tion made  warm,  through  a  glass  funnel  fitted  to  the  other  end.    The 
tolnng  can  be  raised  to  increase  the  pressure  of  the  fluid,  or  depressed, 
ftcoording  to  the  necessities  of  the  case,  the  bladder  resenting  the 
^lil^htest  distension  by  its  contraction  and  the  expulsion  or  elevation 
of  the  fluid  into  the  funnel.    By  these  means  no  harm  can  pouibly 
aecroe  to  an  inflamed  bladder,  and  the  most  atonic  bladder  can  be 
emptied  as  with  a  syphon.    (Fig.  276.) 

Alter  the  fluid  has  been  introduced  and  left  for  two  or  three 
Bunntea,  it  should  be  withdrawn,  and  fresh  fluid  poured  in  where 
neoesaary,  the  funnel  being  depressed  below  the  level  of  the  bed  for 
•mptjing  the  bladder.  Anodyne  solutions  are  said  not  to  be  of  much 
«se  in  these  cases^  but  I  have  been  in  the  habit  of  introducing  half  a 
grain,  more  or  less,  of  morphia  after  the  washing  out  of  the  bladder 
with  apparent  advantage.    When  the  waahing  out  of  the  bladder  m* 


60 


DISBASBS  OF  THE  BLADDER. 


Fio.276. 


Treatment  of 
cvttitii  with 
atony. 


creuses  the  irritation  it  should  be  discontinued.  At  times  a  double 
catheter  is  of  use,  the  injection  flowing  down  one  side,  and  the  con- 
tents of  the  bladder  out  of 
the  other. 

In  the  inflamed  bladder, 
associated  with  atony,  the 
tincture  of  the  perchloride 
of  iron  is  a  valuable  drug, 
or  the  dilute  nitro-mnriatic 
acid,  given  in  twenty-mi- 
num  or  half-drachm  doses 
three  times  a  day;«bnt»  in 
a  general  way,  alkalies  are 
called  for,  the  urine  na- 
turally being  secreted  add, 
and  thus,  as  it  is  poured 
into  the  inflnmed  bladder, 
being  an  irritant.  The 
diet,  under  all  circum- 
stances, should  be  nutri- 
tious, but  unstimuluting, 
alcohol  being  given  care- 
fully, according  to  the 
patient's  powers.  In  all 
cases,  however,  of  inflamed 
bladder,  the  Surgeon  must 
remember  its  cause;  it  is 
generally  due  to  some  ob- 
struction to  the  flow  of 
urine  or  local  cause  of  irri- 
tation, and  for  a  cure  the 
removal  of  its  cause  is 
Mode  of  vasliing  ont  the  bladder.  essentiaL 


Ulceration  of  the  Bladder. 

On  uleerttion      This  is  rarely  the  result  of  ordinary  cystitis,  although  it  may  occur 
bladd^  in  theparalysed  organ ;  where  catheterism  has  been  frequently  employed, 

it  is  met  with  after  death,  and  in  cases  of  stone.  It  is  likewise  found 
in  tuberculous  subjects,  from  the  breaking  down  of  tuberculous  material, 
as  well  as  in  cancer.  The  disease  is  indicated  by  the  same  symptoms 
as  exist  iu  inflamed  bladder,  with  more  local  distress,  more  blood  in  the 
urine,  and  greater  pain  after  micturition.  There  is  usually  also  much 
constitutional  depression  and  want  of  power. 
Treatment.  The  indications  for  treatment  are  similar  to  those  for  cystitis,  opium 
being  freely  used  as  a  suppository  or  an  enema ;  all  mechanical  inter- 
ference should  be  avoided,  unless  absolutely  called  for,  and  then  it 
should  be  of  the  gentlest  kind.  It  is  a  question,  however,  in  the 
severer  forms,  whether  an  incision  into  the  bladder,  as  for  lithotomy, 
would  not  be  a  sound  practice,  the  urine  would  then  flow  away  as 
secreted,  and  a  chance  would  be  given  to  the  bladder  to  recover  itself ; 
at  any  rate,  the  operation  would  give  relief.  I  have  done  this  on  several 
occasiooB  and  with  raccess. 
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yesico-inteBtinal  Fistola. 

This  U  sometimes  met  with,  and  it  seems  probable,  in  the  majority  On  resico- 
of  cases,  that  the  nlcerating  process  commences  in  the  bowel,  and  in-  JPJ*^^***^ 
Tolves  the  bladder  in  a  secondary  way.     It  usually  first  manifests  its  "•*^"*- 
presence  by  the  passage  of  wind  with  the  water,  some  little  irritability  Symptomi. 
of  bladder  having  previously  existed ;    fseces — liquid  or  solid — soon 
follow,  giving  rise  to  fetid  urine  and  severe  bladder  symptoms.    The 
pain  of  foreign  material  in  the  bladder  is  very  marked,  at  least  when 
the  largo  intestine  or  rectum  is  involved ;  for  the  liquid  motion  of  the 
sm^ll  intestine  does  not  appear  to  give  rise  to  the  same  local  distress 
as  the  solid  does. 

There  is  no  difficulty  in  recognising  this  mixture  of  urine  and  Diagiiow. 
intestinal  contents.  When  flatus  passes  per  urethram  the  condition 
may  be  suspected;  when  the  urine  has  a  fcDcal  odour  and  colour 
the  suspicion  becomes  something  more;  and  when  solid  fasces  are 
visible  the  diagnosis  is  certain.  In  doubtful  cases  the  microscopi- 
cal examination  of  the  sediment  of  the  urine  will  readily  reveal  its 
nature.  At  times  the  feoces  may  obstruct  the  urethra,  and  cause 
retention. 

In  looking  into  the  history  of  these  cases  there  will  usually  be  found 
some  bowel  symptoms — some  diarrhoea  or  dysenteric  affection — some 
symptoms  of  stricture  or  cancer  of  the  bowel ;  and  although  this  affec- 
tion may  be  found  associated  with  cancerous  disease,  it  seems  far  more 
commonly  to  be  the  result  of  the  simple  perforating  ulcer  of  the 
bowel. 

T&BATMR9T. — When  a  fajcal  fistula  has  once  formed  between  the  Treatment. 
bowel  and  bladder  the  hopes  of  an  unaided  natural  cure  are  very  feeble, 
and  when  solid  motions  mix  with  the  urine,  but  little  can  be  done  to 
palliate  the  suffering  that  is  produced ;  for  a  time  the  bladder  may  be 
emptied  of  its  contents,  and,  by  being  washed  out,  freed  of  its  local 
irritant;  but  the  truce  will  be  but  for  a  limited  period,  another  action 
of  the  bowel  being  to  a  certainty  followed  by  a  fresh  entry  of  fa3culent 
material  into  the  bladder,  with  all  its  evil  effects. 

When  liquid  motions,  or  small  intestine  contents,  communicate  with 
the  bladder  the  symptoms  are  not  nearly  so  distressing,  and  the  neces- 
nty  for  interference  is  mnch  diminished. 

The  only  means  the  Surgeon  has  at  his  disposal,  by  which  relief  can  Co^otomy 
be  afforded,  is  colotomy ;  and  when  the  rectum  is  the  seat  of  the  a'l^^c'*- 
disease,  whether  cancerous  or  otherwise,  lumbar  colotomy  ought  to 
be  performed.  By  it  the  fsBces  are  diverted  from  their  natural  channel, 
and  discharged  through  the  loin,  and  all  the  miseries  of  the  bladder 
complication  are  effectually  relieved.  When  the  ulceration  is  of 
a  simple  kind,  there  is  some  prospect  of  its  closing ;  when  of  a  can- 
ceroas  nature,  such  a  result  cannot  be  looked  for ;  but,  under  both 
circumstances,  a  large  amount  of  relief  is  immediately  a£fordcd,  and 
life  is  prolon$red. 

I  have  had  four  cases  of  vesico-intesiinal  fistula,  in  which  this  Examples. 
operation — lumbar  colotomy — has  been  performed  with  marked  success ; 
one  lived  six  years  after  the  operation,  and  died,  83t.  70,  from  ruptured 
hewt ;  the  second  is  still  alive  and  well,  five  years  after  the  operation ; 
the  third  died  four  months  after  the  operation  from  kidney  disease. 
In  page  680,  YoL  I,  this  operation  haa  been  described.    Mr.  lio\viiCA, 
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Mr.  C.  Heatb,  and  Mr.  Pennell.  of  Rio,  have  had  similar  cases.  For 
further  iiiformation,  vide  Holmes's  paper,  *  Med.'Chir.  Trans./  1866-7 ; 
and  case,  with  remarks,  by  aathor,  'Brit,  and  Foreign  Qoarterlj/ 
Jan.,  1869;  'Clin.  Soc.  Trans.,'  1872. 


Tamoun  of 
the  bladder. 


Warty  and 
fibrou. 


Treatment. 


Tnmoiin  of  the  Bladder. 

These,  as  met  with  in  practice,  may  be  warty,  fibrous,  villoui,  epi" 
thelial,  or  cancerous ;  the  first  three  benign  growths  are  usually  more 
or  less  polypoid,  and  connected  with  the  mucous  or  submucous  tissue 
of  the  bladder ;  the  epithelial  and  cancerous  are  more  infiltrating. 

The  warty  and  fibrous  are  most  commonly  found  in  children,  and 
give  rise  to  symptoms  similar  to  those  of  stone  and  urinary  obstruc- 
tion. They  are  rarely  attended  with  hssmorrhage,  in  this  point  diifer« 
ing  widely  from  all  other  vesical  growths.  In  the  early  stage  they 
cause  bladder  irritation,  and  in  the  later,  as  they  approach  the  urethra, 
difficult  micturition  or  retention ;  at  times  in  females,  the  polypus  may 
protrude  through  the  orifice  of  the  urethra.  They  cause  death  usually 
by  obstructing  the  urinary  outlet,  and  inducing  organic  disease  in  the 
bladder  and  kidneys,  suppurative  nephritis  being  a  common  cause  of 
death.  Pathologically  they  may  appear  as  outgrowths  from  the  mucous 
and  submucous  tissue,  g^dually  becoming  polypoid,  the  expulsive 
action  of  the  bladder,  doubtless,  having  considerable  influence  in  en- 
couraging this  result.  They  are  composed  of  fibro-cellular  or  fibrous 
tissue,  not  unlike  the  polypus  of  the  nose ;  at  times  they  assume  more 
of  a  warty  character.     They  are  sometimes,  although  rarely,  single. 


Fio.  277. 


many  pedunculated  growths  springing 
from  a  single  base;  occasionally  they 
appear  to  cover  a  large  surface  of  the 
bladder.  In  Fig.  277  this  condition  is 
well  seen.  It  was  described  by  Sir  A. 
Cooper  as  "  Tumour  of  the  mucous  mem- 
brane of  the  bladder  everted.  Polypoid 
excrescences  producing  symptoms  of 
stone."  Occasionally  polypoid  out- 
growths spring  irom  the  prostate  gland 
and  give  rise  to  similar  symptoms. 

Tbeatmekt. — Little  but  palliative 
treatment  has  hitherto  been  employed 
in  these  cases;  for  the  disease  has  been 
little  understood  and  rarely  treated. 
Warner,  however,  an  old  Surgeon  of 
Quy's,  in  1747  incised  the  urethra  of  a 
woman,  set.  23,  who  was  suffering  from 
a  polypus,  and  put  a  ligature  round  the 
peduncle  of  a  growth  the  size  of  a  tur- 
key's egg  with  complete  success;  and 
Dessault,  after  removing  a  stone  from  a  male,  successfully  twisted  off  a 
polypus  that  he  found  in  the  bladder.  Mr.  Birkett,  in  a  striking  example 
of  the  disease  occurring  in  a  female  child  set.  5,  applied  a  ligature  to 
the  growth,  but  the  patient  died  with  suppurating  kidney  ('  Med.- 
Chir.  Trans.,'  1858),  the  effects  of  the  disease ;  and  on  reading  the 
des^iptioDM  of  other  cases  the  practicability  of  successful  operative 


Polypoid  outgrowths  from  nmcout 

membrane  of  bladder. 

Preparation  2104*",  Qny'i 

Museum. 
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interference  does  not  appear  hopeless.  The  case,  when  left  to  nature, 
can  have  hnt  one  ending.  When  the  diRgnosis  can  be  made  with 
tolerable  correctness,  even  in  the  male  an  incision  icto  the  bladder, 
as  in  lithotomy,  with  the  view  of  applying  a  ligature  to  the  base  of 
the  growth,  is  not  a  dangerous  operation,  and  may  in  pedunculated 
tnmonrs  prove  successful,  and  when  the  growth  cannot  be  removed  the 
operation  will  doubtless  be  of  value  in  giving  a  free  opening  for  urine 
to  escape  and  for  the  growth  to  expand,  in  this  way  relieving  symptoms. 
In  female  subjects  the  prospects  are  even  more  favourable ;  should  it 
be  possible,  when  the  bladder  has  been  laid  open,  to  remove  the  growth 
by  torsion,  ligature,  or  excision,  a  cure  may  ensue ;  should  it  prove 
impossible,  relief  will  to  a  certainty  be  afforded  to  all  the  symptoms 
and  life  prolonged. 

Villtms  or  vtucular  growth* — for  these  terms  are  synonymous — are  Villous  or 
found  in  the  bladder,  as  in  any  other  part  of  the  urinary  passages;  ^mcij^. 
they  grow  from  the  mucous  or  submucous  tissue,   and  appear  as  ^j^er.  ^^ 
tofts  of  Tillous  processes,  like  the  villi  of  the  chorion.     They   are 
nsnally  small  in  size,  and  at  times   are   multiple,   that  is,  two   or 
three  of  these  tufts  are  found  in   the  same   subject;    occasionally, 
however,  the  interior  of  the  bladder  seems  covered  with  these  villous 
growths.    In  an  example  recently  under  my  care  this  was  the  case. 
They  are  essentially  innocent  in  their  nature,  and  have  no  relation  to 
cancer,  as  formerly  believed, 


Fig.  278. 


They    possess,    however,    this  Characters. 

peculiarity,  that  they  bleed  pro- 
fusely, and  even  ft-om  a  single 
toft  the  size  of  a  nut  fatal  hsB- 
morrbage  may  occur.  In  this 
point  they  diifer  widely  from  the 
polypoid  tnmonrs  last  considered, 
for  in  these  hematuria  is  usually 
the  first  symptom  that  attracts 
notice,  and  thie  most  persistent ; 
indeed,  it  is  often  the  only  one. 
Shonld  the  growth  in  any  way 
affect  the  orifice  of  the  urethra 
obatraction  may  exist,  but  not 
otherwise.  For  diagnostic  pur- 
poses the  urine  should  always  be 
most  carefully  examined,  as  it  is 
by  no  means  uncommoi^  for  some 
of  the  rillons  tissue  to  be  passed 
with  the  water,  and  under  the 
mieroBOope  its  true  nature  re- 
vealed. In  a  case  I  saw  some 
time  since,  with  Mr.  Dukes,  of 
Canonbury,  of  a  female  child  who 
had  several  attacks  of  h»ma- 
taria,  I  caught  in  the  eye  of  my 
catheter,  with  which  I  was  exa- 
mining the  bladder,a  small  villous 

growth,  and  accidentally  pulled  it  away.  Microscopically  its  structure  was 
cfaaracteriaticy  and  the  child  had  no  retain  oi  the  disease.    FVg.  2.7^, 


Yilloas  gro^h  i"  Wndder,  with  hypertro- 
phied  walls  of  the  organ.  From  drawing 
866",  Guy's  Hosp.  Mus. 
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taken  from  a  drawing,  illastrates  one  of  these  growtlifl.  Each  yilliu 
is  composed  of  elongated  nucleated  cells  and  loops  of  blood-vessels, 
and  is  covered  with  columnar  epithelium. 
Treatment.  TBBATMEirr.  —  There  is  no  cure  for  this  affection,  the  Surgeon 
can  only  relieve  symptoms;  pain  and  irritability  of  bladder  by 
sedatives,  retention  by  catheterism  employed  with  extreme  gentleness, 
and  haemorrhage  by  astringents,  as  gallic  acid  and  iron.  Astringent 
injections  have  been  recommended.  The  disease  usually  destroys 
life  in  about  two  years ;  but  a  patient  of  mine  has  lately  died  who 
had  symptoms  of  it  to  a  marked  degree  for  eight  years,  with 
hsematuria,  at  times  profuse.  The  whole  mucous  surface  of  the 
bladder  was  covered  with  this  villous  growth,  the  bladder  was  hyper* 
trophied,  and  the  kidneys  were  diseased  as  in  an  ordinary  obstructive 
affection. 
Chdcct  of  the     Cancer  of  the  bladder 

bladder,  ig  a  disease  of  the  old  or  middle  aged ;  it  may  occur  as  a  primary  disease 
of  the  organ,  but  more  commonly  from  extension  of  disease  from  the 
rectum,  uterus,  or  prostate ;  it  may,  therefore,  assume  the  form  of  the 
Symptoms,  hard,  soft,  or  epithelial  cancer.  Hsemorrhage  is  the  earliest,  as  it  is  the 
most  prominent  symptom,  dysuria  and  all  the  other  signs  and  indica- 
tions of  obstructive  disease  of  the  urinary  passages  soon  making  their 
appearance.  Local  pain,  of  a  lancinating  character,  is  tolerably  con- 
stant, and  is  referred  much  to  the  loins,  thighs,  and  perinseum.  The 
bleeding  is  often  profuse  and  sudden,  blanching  the  patient ;  cachexia 
soon  shows  itself,  and  death  from  exhaustion,  with  glandular  enlarge- 
ments in  the  pelvis  and  loins. 

The  urine  often  contains  dShris  of  broken-up  cancer  with  the  blood, 
which  when  found  renders  the  diagnosis  certain ;  but  the  Surgeon  should 
remember  that  the  epithelium  of  the  bladder  assumes  such  variable 
forms  as  to  compel  great  caution  in  coming  to  any  conclusion  as  to  the 
nature  of  a  growth  from  isolated  cells.  Masses  of  cells  or  organized 
tissue  are  valuable  diagnostic  signs. 
Treatment.  TREATMENT. — Here,  as  in  the  villous  growths,  palliative  treatment 
is  alone  applicable ;  opium  or  other  sedatives  to  relieve  local  pain  and 
give  rest  are  essential.  These  remedies  are  probably  most  valuable  as 
injections  into  the  rectum,  or  as  suppositories. 

The  general  powers  of  the  patient  are  to  be  supported,  and  everything 
that  can  give  comfort  applied;  but  no  surgical  or  medical  treatment  is 
of  any  real  avail. 
Tubercular  disease  of  the  bladder. 
Tubercnlar         This  is  a  rare  affection,  although  a  real  one.     It  is  probably  gene- 
hl*dd**  °^  ^^*  ^^^  associated  with  the  same  disease  of  the  kidneys  or  prostate.     It 
*'•         shows  itself  as  a  deposit  of  tuberculous  matter  in  the  mucous  and  sub- 
mucous tissue,  and  when  this  breaks  down  as  an  ulcer.     It  is  usually 
accompanied  with  S3'mptom8  of  irritable  bladder  and  painful  micturi- 
tion, this  latter  symptom  being  more  common  when   ulceration  has 
taken  place.     This  disease  is  one  of  young  middle  age. 

Rest  in  the  horizontal  posture  is  essential  in  this  as  in  all  bladder 
affections,  anodynes,  tonics,  and  nutritious  food  being  of  great  value. 
My  friend  Mr.  Poland  told  me  that,  in  a  case  of  tubercular  disease  of 
the  bladder,  attended  with  ulceration  (which  was  under  Mr.  Aston 
Key's  care  when  he  was  a  dresser),  where  the  suffering  was  severe, 
2Ir,  Key  suggested  the  propriety  of  laying  the  bladder  open,  as  in 
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lithotomy,  and  thus  allowing  the  urine  to  flow  off  as  sooq  as  ii  reached 
the  hladder.  The  patieut  was,  however,  too  far  exhausted  from  advanced 
lung  disease  to  allow  of  its  performance.  Mr.  Key  stated  that,  in 
another  case  where  the  disease  had  not  made  so  much  progress,  he 
should  not  hesitate  in  performing  the  operation.  The  bladder  in  this 
one  was  found  almost  stripped  of  its  mucous  membrane,  and  what 
remained  was  studded  with  tubercular  deposits.  Mr.  Key  called  it 
phthisis  of  the  bladder. 

Atony  of  the  hladder  Atonr  of  tlw 

is  a  local  affection ;  the  term  is  applied  to  all  such  coses  of  want  of  blatlMr. 
muscular  power  in  the  bladder  to  expel  its  contents  as  take  place  as  a 
result  of  over-distension  of  the  org^n  from  compulsory  retention,  from 
organic  obstruction,  or  from  some  cerebral  disturbance,  fever,  &c.  It 
has  been  often  falsely  described  as  paralysis  of  the  bladder,  but 
whereas  in  paralysis  the  loss  of  power  is  due  to  a  want  of  nerve 
supply,  in  atony  it  is  the  result  of  want  of  muscular  power  due  to 
exhaustion  from  over-stretching.  It  may  be  associated  with  reten- 
tion or  with  incontinence,  the  latter  condition  showing  itself  when 
the  bladder  is  over-charged,  the  dribbling  of  urine  being  mere 
overflow. 

Treatmekt.— Recognising  the  cause  of  atony  of  the  bladder  as  Treatnrent 
muscular  exhaustion,  the  treatment  consists  in  giving  the  organ 
muscular  repose,  and  this  is  to  be  done  by  catheterism.  Where 
the  atony  is  not  very  complete  the  drawing  off  of  the  urine  twice 
a  day  may  suffice  to  allow  the  organ  to  recover  its  tone,  and  to 
act  naturadly.  Wlien  the  atony  is  extreme  it  may  be  necessary 
to  introduce  a  catheter  into  the  bladder  and  fasten  it  there,  the 
urine  being  allowed  to  run  away  as  secreted  through  a  tube  fixed  on 
the  end  of  the  catheter.  In  this  way  the  most  complete  rest  is  given 
to  the  organ. 

Where  the  bladder  is  sluggish  in  resuming  its  functions,  tonics, 
such  as  iron,  may  be  given,  with  the  local  injection  into  the  bladder  of 
some  stimulant,  such  as  cold  water,  or  diluted  nitric  acid,  or  tincture 
of  iron  in  the  proportion  of  four  to  ten  drops  to  the  ounce;  but 
catheterism  alone  is,  as  a  rule,  enough,  these  cases  generally  re- 
covering unless  the  cause  hns  been  acting  for  too  long  a  period. 
When  recovery  iff  slow  an  electric  shock  through  the  pelvis  is  often 
beneficial. 

Paralysis  of  the  hladder  Paraivsis  ot 

is  a  far  more  serious  affection  than  atony,  for  the  want  of  power  is  due  ^^^e  bladder. 
to  deficiency  in  nerve  supply,  and  this  deficiency  may  be  partial  or 
complete.  It  is  met  with  whenever  the  spinal  cord  is  injured  or 
diseased ;  in  brain  shocks  or  disease,  in  reflected  irritntion  from  disease 
about  the  rectum,  uterus,  &c.,  and  after  any  operation  upon  these  parts. 
It  may  be  caused  also  by  a  severe  mental  shock  or  the  general 
depression  of  a  fever. 

Tbbatmbnt. — The  cause  of  the  paralysis  must  always  have  an  im-  Treatmertt. 
portant  influence  on  the  practice  of  the  Surgeon  in  these  cases,  but 
under  aU  circumstances  tiie  necessity  of  keeping  the  bladder  empty  is 
most  essential;  for  this  purpose  a  soft  clastic  catheter,  of  full  size, 
had  better  be  passed  two  or  three  times  a  day,  the  greatest  gentleness 
being  observed  in  the  manipulation.  When  anything  like  cystitis  is 
present  it  should  be  local!/  treated  by  wnBhmg  out  the  bladdex,  ^.c. 
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Hyiterical 
retention. 


as  already  indicated.  To  leave  a  catheter  in  the  bktfder  is  not  de- 
sirable. When  professional  aid  is  not  always  at  hand,  a  nurse  may  at 
times  be  entrusted  with  a  full-sized  vulcanised  india-rubber  catheter 
without  a  stilette,  and  allowed  to  pass  it ;  it  has  simply  to  be  pushed 
down  the  penis  and  can  do  no  harm.  In  fever  oases  the  plan  is  a  good 
one. 

Hysterical  retention 
is  not  rarely  met  with  in  women,  and  is  difficult  to  treat.  Catheterism 
is  only  to  be  resorted  to  when  necessity  compels,  hysterical  patients 
usually  micturating  when  the  pain  of  retention  calls  loudly  for  relief. 
The  cold  douche  over  the  lower  part  of  the  abdomen  is  a  good  local 
remedy  for  the  affection,  and  not  too  pleasant  for  the  patient  to  wish 
for  its  repetition.  Moral  treatment  is  always  called  for  in  these  cases* 
and  is  more  needful  than  medical  interference. 


Incontinence  of  Urine. 


Incontinence 
of  urine. 
CauBCS. 


InconUnence 
in  the  child. 


Treatment. 


This  is  met  with  under  two  very  different  conditions.  In  the  one, 
when  the  will  of  the  patient  is  in  abeyance,  as  during  sleep,  the 
neck  of  the  bladder,  from  want  of  power,  ceases  to  act,  giving  rise  to 
nocturnal  incontinence.  In  the  other  the  incontinence  is  only  a  renUi 
of  over-distention,  and  is  mere  overflow.  The  first  form  is  com- 
mon in  children,  the  second  in  the  adult.  Incontinence,  however, 
both  in  the  child  and  adult  may  be  due  to  bladder  irritation  from 
the  presence  of  a  stone  or  other  foreign  body;  it  will  then  exist 
during  the  day  rather  than  the  night;  and  it  may  follow  the 
operation  of  lithotomy  from  injury  to  the  sphincter  of  the  neck  of  the 
bladder. 

Incontinence  in  the  child  is  a  very  troublesome  affection,  and  often 
a  very  obstinate  one  to  treat.  It  is,  however,  generally  curable,  and 
even  in  very  bad  cases  as  puberty  approaches  the  symptoms  disappear. 
In  exceptional  instances,  the  infirmity  continues  in  after-life.  The 
child  is  generally  brought  to  the  Surgeon  because  he  "  wets  his  bed,** 
and  too  often  the  history  reveals  the  painful  fact  that  punishment  has 
been  severely  tried  before  professional  advice  was  sought;  it  is 
needless  to  say  that  by  such  a  process  no  cure  can  be  effected, 
although  in  many  instances  the  habit  is  in  a  measure  induced  by 
a  want  of  attention  in  the  parents  to  take  the  child  up  during 
the  long  hours  of  the  night.  Attention  to  this  point  is  of  primary 
importance. 

When  the  urine  is  chemically  wrong  in  any  of  its  constituents,  reme- 
dies must  be  given  to  correct  the  faults,  and  a  limpid  watery  urine  in 
a  child,  as  in  an  adult,  is  always  an  irritant ;  when  the  prepuce  is  very 
long  or  adherent,  circumcision  should  be  performed. 

With  respect  to  medicines,  the  tincture  of  iron  is  doubtless  the  best, 
and  belladonna,  either  in  the  form  of  the  tincture  or  extract,  next  to 
it;  in  some  instances  the  combination  of  the  two  is  excellent 

I  have  tried  and  been  disappointed  with  full  doses  of  chloral,  at  bed- 
time. It  acts  at  times  wonderfully  well,  but  at  others  it  seems  useless. 
When  employed  it  should  be  given  on  an  empty  stomach.  Tonics  are 
the  right  medicines  to  give,  one  form  often  succeeding  where  another 
f/uJs;  iron,  quinine,  uux  vomica,  and  zinc  being,  as  a  rule,  better  than 
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belladonna.    The  tonics  bj  day  and  a  night  dose  of  belladonna  have 
sometimes  proTed  of  value. 

The  bowels  should  alwavs  be  looked  to,  and  the  presence  of  ivorms 
conttdered ;  and  it  is  well  to  get  the  bowels  relieved  at  night  before 
going  to  bed.  When  the  child  is  not  too  young,  cold  baths,  with  or 
without  salt,  should  be  used,  and  every  means  employed  to  maintain 
the  general  health,  although  it  must  be  added  that  children  who  labour 
under  this  infirmity  are  rarely  feeble  and  cachectic  The  child  should 
be  encouraged  to  sleep  on  his  side  in  preference  to  the  back,  and  for 
this  end  a  handkerchief  with  a  knot  in  it  may  be  fastened  round  the 
pelris,  the  knot  being  a^usted  over  the  sacrum. 

In  cases  of  extreme  obstinacy  some  Surgeons  apply  a  solution  of 
nibrate  of  silver — ten  grains  to  the  ounce — to  the  neck  of  the  bladder, 
and  they  say  with  advantage. 

Others  apply  mechanical  means  to  prevent  the  flow  of  urine,  such  as 
an  india-rubbor  ring  around  the  penis,  or  cover  up  the  urethral  or  pre- 
putial orifice  by  a  layer  of  collodion ;  and  good  reports  have  been 
given  of  these  practices.  I  cannot  say  I  think  well  of  any  such 
means,  and  have  never  adopted  them;  thoy  seem  to  be  wrong  in 
principle. 

Nocturnal  incontinence  in  a  child  generally  means  atony  of  the 
sphincter;  incontinence  during  the  (2ay,  bkdder  irritation,  generally 
a  stone  or  urethral  obstruction. 

Incontinence  in  the  adult,  as  already  stated,  as  a  rule  means  over-  InconUnence 
iblness  of  the  bladder,  the  real  condition  being  one  of  retention  from  ^  ^diilu. 
some  obstructive  urethral  or  prostatic  disease,  bladder  atony,  or  paralysis. 
It  may,  however,  be  due  to  stone,  or  the  result  of  a  preceding  lithotomy. 
In  women  it  may  be  associated  with  some  uterine  displacement  or  dis- 
turbance ;  some  urethral  disease  or  injury.   In  men  and  women  severe 
spine  disease  may  cause  it ;  to  treat  it  the  cause  must  be  made  out. 
The  introduction  of  a  catheter — as  the  first  means  of  investigation —  Tretlnent 
is  probably  a  sound  practice  to  follow ;  it  settles  at  once  the  question  of 
retention,  and  often  detects  the  true  cause,  thus  giving  a  clue  to  the 
treatment  to  be  adopted — the  removal  of  the  cause. 

True  incontinence,  however,  is  met  with  in  severe  cases  of  general  or 
local  paralysis,  in  functional  derangement  of  the  cord  from  venereal 
cxcoBscs,  and  still  more  frequently  from  self -abuse;  such  patients 
often  complain  of  "  inability  to  stop  the  flow  of  urine  when  com- 
menced." It  is  also  seen  in  old  people  with  prostatic  enlargement,  the 
third  lobe,  according  to  Thompson,  being  enlarged  and  projecting  for- 
ward between  the  lateral  lobes,  so  as  to  open  out  the  neck  of  the  bUdder 
and  render  it  constantly  patent. 

In  these  cases  the  use  of  a  urinal  is  the  only  remedial  means  at  the 
Surgeon's  command,  except  in  the  cases  caused  by  venereal  excesses, 
when  tonics,  cold  bathing,  and  absolute  abstinence  from  all  iigurious 
habits  may  be  the  means  ai  effecting  a  cure. 

DISEASES  OF  THE  PROSTATE. 

Placed  as  the  prostate  gland  is,  at  the  neck  of  the  bladder  and  the  On  diseased 
commencement  of  the  urethra,  its  diseases  are  of  importance ;  for  on  Pi^^*^^ 
the  one  hand  it  may  suffer  as  a  consequence  of  urethral  disease,  and  on 
the  other,  disease  alEectii^  it  majgive  rm  to  bladder  symptoixtt  ol 
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considerable  seyerity.  As  a  consequence  of  urethral  disease,  gonorrhoea 
or  stricture,  it  may  inflame  or  sappnrate,  and  mechanically  interfere  with 
the  flow  of  urine,  and  thus  cause  retention ;  it  may  undergo  nearly 
complete  destruction  from  suppuration,  the  direct  consequence  of  stric- 
ture, and  possibly  of  extrayasation.  When  enlarged  from  hypertrophy, 
stone,  cancer,  or  any  other  cause,  it  may  mechanically  interfere  with 
the  flow  of  urine,  and  thus  set  up  bladder  symptoms  or  bladder  disease 
of  no  slight  severity,  as  it  may,  by  the  special  direction  of  the  growth 
of  one  of  its  lobes,  cause  incontinence. 

Inflammation  of  the  Prostate. 

This  is  usually  due  to  the  extension  backwards  of  a  gonorrhceal  inflam- 
mation, or  to  the  presence  of  a  stricture.  It  may,  however,  arise  as  a  com- 
plication of  cystitis,  from  the  irritation  of  a  calculus,  the  passage  of  a 
sound,  or  the  application  of  caustics.  It  is  also  not  unknown  as  an 
idiopathic  affection  in  gouty  subjects,  and  in  those  who  indulge  in 
sexual  excesses. 

It  is  generally  ushered  in  with  pain  in  the  perineum  and  with  bladder 
irritation,  the  act  of  micturition  being  attended  and  followed  by  pain, 
and  often  tenesmus.  Defaecation  ceases  to  be  a  pleasurable  act,  and  is 
attended  with  uneasiness,  sometimes  with  difficulty,  and  at  last  with 
distress.  On  manipulating  the  perineum  a  deep-seated  fulness  will  be 
felt,  and  on  passing  the  finger  into  the  rectum  the  prostate  will  be  found 
enlarged,  spongy,  and  painful;  rigors  will  probably  form  one  of  the 
general  symptoms,  with  febrile  disturbance,  varying  in  severity 
according  to  the  acut^ness  of  the  aflection. 

If  the  inflammation  advances  to  abscess  a  throbbing  pain  at  the  neck 
of  the  bladder  will  be  felt,  with  a  constant  desire  to  go  to  stool.  Reten- 
tion of  urine  is  almost  sure  to  occur. 

If  left  alone  the  abscess  will  probably  burst  into  the  urethra,  and  dis- 
charge itself  externally  with  immediate  and  marked  relief;  in  other 
cases  it  may  open  into  the  rectum.  It  sometimes  happens  that  the 
abscess  is  ruptured  during  the  passage  of  a  catheter  to  relieve  reten- 
tion, or  during  a  rectal  examination ;  this  has  happened  to  me  on  several 
occasions. 

When  this  disea.«e  is  acute  the  local  symptoms,  as  well  as  the  general, 
will  be  severe ;  when  chronic,  they  will  be  less  well  marked,  but  not 
less  characteristic. 

As  a  result  of  acute  inflammation,  chronic  disease  is  often  left ;  pain  in 
passing  water,  irritability  of  bladder,  a  thin  urethral  discharge,  cloudy 
purulent  urine,  and  perineal,  pelvic,  and' anal  pain,  increased  on  exercise 
or  excitement,  being  the  chief  symptoms.  There  may  at  times  be  some 
little  loss  of  power  in  emptying  the  bladder,  pain  in  sexual  inter- 
course, or  frequent  nocturnal  emissions, 
of  Tbkatment. — When  the  symptoms  are  acute  few  things  give  more 
relief  than  the  application  of  fifteen  or  twenty  leeches  to  the  perinaeum, 
followed  by  a  hot  hip  bath,  and  the  subsequent  use  of  a  linseed  poultice 
made  with  the  decoction  of  poppies  or  mixed  with  the  extract  of  opium. 
A  good  purge  should  also  be  employed,  and  alkalies  given,  with  sedatives 
such  as  morphia  or  opium,  to  allay  pain. 

When  retention  of  urine  exists  a  catheter  must  be  passed,  but  not 
before  the  warm  bath  and  opium  have  been  employed,  for  the  introduc- 
Hoa  of  A  catheter  under  such  circumstances  is  always  painful,  and  it 
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may  do  hann.  When  called  for,  an  elastic  instrnment,  well  softened, 
and  oiled,  should  be  selected.  Rest  in  the  horizontal  posture  should  be 
observed,  and  liquid  diet  given. 

When  an  abscess  has  formed,  and  any  evidence  exists  of  deep-seated  AbsccM  of.  to 
perineal  snppumtion,  an  incision  in  the  median  line  of  the  perinsDum    *  opened, 
should  at  once  be  made;  and,  indeed,  should  suppuration  not  have 
taken  place,  the  operation  will  be  followed  by  relief  to  the  symptoms, 
by  lessening  the  tension. 

When  the  abscess  has  opened  naturally  no  surgical  interforenA  is 
usually  called  for ;  in  exceptional  cases,  where  one  abscess  is  followed 
by  another,  and  evidence  exists  of  the  deep  parts  about  the  gland 
becoming  more  involved  instead  of  undergoing  repair,  a  perineal 
incision  should  be  employed.  When  the  suppuration  is  due  to  stric- 
tore,  and  probably  extravasation,  the  propriety  of  dividing  the  stric- 
ture and  laying  open  the  perineum  down  to  the  prostate  cannot  be 
questioned. 

I»  chronic  inflammation ,  whether  the  sequel  of  the  acute  or  not,  Treatment  in 
attended  with  suppuration,  the  same  practice  is  to  be  followed  as  that  E^^IJ^Hti- 
already  advised.     When  no  suppuration  exists,  but  only  enlargement,  ^^ 
counter-irritation  by  means  of  small  perineal  blisters,  is  of  great  use, 
the  elevation  of  the  pelvis  with  a  pillow  at  night  being  also  of  value. 
Tonics  are,  as  a  rule,  required,  with  the  iodide  of  potassium.    The 
bowels  should  never  be  allowed  to  be  confined,  the  use  of  some  saline 
medicine,  probably,  one  of  the  natural  waters,  such  as  the  Vichy  or 
the  Pullna,  being  ordered  as  a  laxative.    All  mechanical  interference 
with  the  prostate  is  to  be  avoided,  and  the  nocturnal  emissions  are  to 
be  treated  on  general  principles,  and  not  as  due  to  a  local  cause;  tonics, 
generous  living,  and  fresh  air  doing  more  towards  hastening  recovery 
than  anything  else.    Over-exercise  is  to  be  avoided,  and  sexual  excite- 
ment forbidden. 

Abscesses  oocasioiially  occur  around  the  prostate,  and  give  rise  to  very  Abscess 
many  of  the  same  symptoms  as  a  prostatic  abscess.  They  are  more  apt,  ^^^^^ 
however,  to  make  their  way  towards  the  posterior  part  of  the  perinseum 
into  the  ischio-rectal  fossa.  They  should  as  soon  as  they  are  recog- 
nised be  opened  by  one  or  two  deep  incisions  in  front  of  the  anus,  on 
either  side  of  the  median  line.  On  one  occasion  I  let  out  by  two  incisions 
about  a  pint  of  pus  that  had  accumulated  in  this  part,  and  had  produced 
complete  retention  of  urine  for  several  days.  Immediate  rdief  followed 
the  operation,  and  a  good  recovery. 

Hypertrophy  of  the  Prostate. 

This  is  a  general  term  applied  to  conditions  of  the  gland  not  inflam-  Hypertrophy 
matory,  in  which  a  chronic  enlargement  is  the  chief  symptom ;  it  is  ^  prosttte. 
generally  believed  to  be  a  common  consequence  of  old  age — indeed,  it 
has  been  regarded  as  a  general  senile  change.  Pathological  in- 
vestigations have,  however,  taught  us  that  this  is  not  the  case; 
and  Thompson,  with  others,  has  clearly  proved  that,  although  it 
is  an  affection  of  advanced  life,  it  is  in  no  way  a  necessary  attendant 
on  old  age,  the  vast  majority  of  old  men  having  nothing  of  the  kind. 

When  present,  however,  it  is  usually  met  with  in  subjects  over  sixty. 
Thompson  has  never  met  with  an  example  before  the  age  of  fifty -four  t 
Mid,  after  many  dissections  of  the  prostates  of  elderly  men,  he  found  an 
flppreciAble  enlargement  of  the  organ  in  one  third  of  the  €»ae%>\»u^ 
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in  only  one  third  of  these  was  it  enoogb  to  cause   symptoms  during 
life. 

The  disease  is  generally  believed  to  be  an  hypertrophy,  or  over- 
growth of  natural  tissues,  and  in  a  certain  proportion  of  instances  this 
is  the  case ;  bnt  in  others  the  enlargement  is  due  to  the  development  of 
distinct  glandular  tumours,  embedded  within  the  strncture  of  the 
gland,  and  these  may  be  squeezed  out  of  the  organ  upon  division  of  the 
tissues  covering  them  in.  They  are  sometimes  merely  covered  by  the 
capsule  of  the  prostate,  at  others  they  are  well  placed  within  its  strnc- 
ture; at  times  they  are  single,  at  others  multiple;  and  they  rarely  give 
rise  to  any  other  than  mechanical  symptoms.  When  these  growths  are 
situated  in  what  is  called  the  third  lobe  of  the  prostate,  or  the  central 
portion  that  is  placed  within  the  bladder,  they  give  rise  to  symptoms 
of  obstruction  and  bladder  irritation,precisely  similar  to  those  caused  by 
the  genuine  enlargement  or  hypertrophy  of  the  gland  itself.  These 
fibrous  or  glandular  tumours  are  analogous  to  those  found  in  the 
uterus.  This  hypertrophy  is  now  known  to  be — as  shown  by  Ellis  and 
others — a  mere  increase  in  the  natural  fibrous  and  muscular  tissue  of  the 
organ,  the  glandular  structure  of  its  surfiftce  being  proportionately  in- 
creased. The  enlargement  is  mostly  general ;  and  as  long  as  the  vesi- 
cal or  third  lobe  is  not  materially  enlarged,  and  the  urethra  is  not 
encroached  upon,  it  is  extraordinary  to  what  a  size  the  prostate  may 
attain  without  giving  rise  to  any  sx)ecial  symptoms.  It  is  only  when  the 
it  so-called  third  lobe  increases  bladder- ways,  and  by  its  size,  or  the  direc- 
tion of  its  growth,  interferes  mechanically 
with  the  act  of  micturition,  that  any 
marked  symptoms  are  produced.  In  the 
preparation  from  which  Fig.  279  was 
taken  this  condition  is  well  shown. 

The  effect  of  an  enlargement  of  the 
prostate  is  very  variable ;  sometimes  the 
prostatic  urethra  is  elongated  to  twice 
or  more  its  normal  length;  sometimes  it 
is  tortuous,  this  condition  being  caused  by 
an  unequal  enlargement  of  the  lateral 
lobes.  Under  these  circumstances,  also, 
the  diameter  of  the  passage  may  be  en- 
croached upon,  giving  rise  to  obstruction ; 
all  these  changes  are,  however,  urethral.  In 
the  bladder  other  changes  are  found,  and 
the  most  common  is  the  sudden  projection 
upwards  of  the  vesical  or  third  lobe ;  and 
when  with  this,  one  or  other  of  the  lateral 
lobes  is  increased,  a  great  irregularity  of 
the  urethra  is  the  result.  The  projection 
of  this  so-called  third  lobe,  whether 
from  hypertrophy  or  from  a  glandular 
tumour,  is  the  chief  cause  of  the  difficulty  in  micturition,  and  the 
main  obstacle  to  the  passage  of  a  catheter. 

This  enlargement  of  the  prostate  may  so  derange  the  course  of  the 

muscular  fibres,  about  the  trigone  of  the  bladder,  as  to  produce  a  bar 

or  ridge  that  mechanically  interferes  with  micturition ;  and  Guthrie  and 

Merder  hmve  deicribed  such  a  bar  at  occurring  independently  of  those 


Enlargement  or  the  third  lobe 
of  the  prostate. 
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changes,  the  bar  conBiBttng  of  the  elastic  structure  and  mucons  membrane 
of  the  neck  of  the  bhidder.  Thompson  also  asserts  that,  in  '*  very  excep- 
tional instances,  the  bar  is  undoubtedly  to  be  met  with."  I  have  never 
known  such  a  bar  as  that  last  described,  and  give  it  only  on  the  au- 
thority of  the  names  quoted.  It  is  said  to  occur  earlier  in  life  than 
do  prostatic  enlargements,  and  to  give  rise  to  similar  symptoms. 
Hypertrophied  prostates  are  sometimes  met  with  measuring^  four  inches 
in  diiameter ;  they  are  common  at  half  that  size ;  they  have  been  found  to 
weigh  ten  or  twelve  ounces ;  the  normal  weight  of  the  prostate  being 
four  and  a  half  drachms. 

Sykptoms. — As  long  as  the  vesical  orifice  of  the  urethra  is  not  Symptoms  of 
mechanically  encroached  upon,  prostatic  enlargement  may  go  on  to  an  JjJjJJte 
extreme  degree  without  giving  rise  to  any  definite  symptoms,  and  re- 
tention  of  urine  is  very  often  the  first  thing  that  attracts  notice.  But 
under  these  circumstances  it  will  generally  be  found  that  the  patient 
has  had  for  some  time  a  difficulty  in  micturition ;  the  bladder  has 
hesitated  to  contract  when  the  desire  to  pass  urine  existed ;  that  there 
hsLS  been  less  force  than  formerly  in  the  expulsion  of  the  fluid,  or 
that  the  water  has  flowed  in  a  languid  stream. 

Irritability  of  bladder  is  generally  present,  the  act  of  passing  urine  Irritability. 
being  rapidly  followed  by  the  desire  to  do  so  again,  and  the  difficulty 
of  the  act  gradually  increasing. 

A  feeling  of  weight  and  fulness  in  the  pcrinseum  and  of  irritation 
about  the  rectum  soon  appears ;  the  rectal  irritation  and  irritability  of 
bladder  increasing  equally  as  the  symptoms  progress ;  the  two  acts  of 
defsBcation  and  micturition  will  take  place  together,  the  violent  strain- 
ing and  tenesmus  giving  rise  to  prolapse  of  the  rectum  or  piles,  and 
leading  the  patient  to  think  that  the  bowel  complication  is  the  cause 
of  his  disease,  if  not  the  disease  itself. 

As  the  disease  progresses,  and  as  the  direct  consequence  of  the  Cystitis. 
bladder  being  unable  to  empty  itself,  a  residuum  of  urine  remains 
behind ;  the  bladder  as  a  result  gradually  expands  from  the  accumula- 
tion of  urine,  and  becomes  exhausted  by  inefi*ectual  efforts  at  its 
expulsion;  the  urine,  at  the  same  time,  decomposes  and  acts  as  a 
direct  irritant  to  the  mucous  membrane  of  the  bladder.  From  this 
cause  inflammation  of  the  bladder  is  produced,  and  incontinence  from 
the  overflow  of  a  distended  org^an,  and  this  inconvenience  exists  both 
day  and  night. 

The  ultimate  result  of  this  affection,  if  left  to  nature,  is  the  same  Its  nltimate 
as  that  of  all  obstructive  urethral  diseases ;  from  the  pressure  of  re-  ^®^- 
tention  the  bladder  sufiers  first,  and  after  it  the  ureters  and  kidneys ; 
organic   renal  disease  is  thus  set  up,   and  the  powers  of   life  are 
gradually  sapped  by  exhaustion,  death  being  often  hastened  by  severe 
bladder  symptoms,  hssmaturia  or  ursBmic  poisoning. 

A  physical  examination  of  a  patient  labouring  under  this  disease  Physical 
will  probably  reveal  a  bladder  more  or  less  distended ;  and  the  passage  examination. 
of  a  catheter — after  the  patient  has,  to  the  best  of  his  belief,  emptied 
his  bladder — the  presence  of  several  ounces  of  urine  in  the  bladder ; 
this  urine  may  be  ammoniacal,  such  a  condition  being  produced  by 
partial  decomposition  from  its  retention  and  admixture  with  the 
nniciu  of  the  bladder.  In  neglected  cases  the  urine  will  be  foetid  and 
maj  contain  blood.  The  passage  of  the  catheter  will  also  reveal  tViQ 
oataFe  of  the  okmtrnetkm  at  the  neck  of  the  bladder. 
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Hay  lead  to 
^ralcolnt. 


jftaetal  On  passing  a  finger  into  the  rectum  the  enlarged  prostate  will  be 

examination,  felt,  iu  some  cases  nearly  filling  up  the  pelvis ;  when  pus  or  fluid 
exists  in  it,  fluctuation  will  be  present ;  when  inflammation,  pain.  To 
do  this  the  finger  should  be  well  anointed,  and  at  the  moment  of 
its  introduction  the  patient  should  be  told  to  bear  down.  The 
student  should  remember,  however,  that  to  appreciate  any  abnormal 
condition  of  the  gland  it  is  necessary  to  be  familiar  with  its  normal 
state. 

As  a  consequence  of  this  affection  and  of  the  change  produced  in 
the  urine,  a  phosphatic  calculus  may  form.     Its  presence  is,  however, 
often  masked  by  the  symptoms  of  the  disease.     When  there  is  in- 
creased pain  after  micturition,  pus  and  blood  in  the  urine,  and  extreme 
pain  in  the  penis,  a  calculus  may  be  suspected,  and  when  fragments 
of  phosphatic  deposit  pass,  the  suspicion  is  confirmed.     In  all  long- 
standing cases  of   prostatic    disease   with    bladder    symptoms,   the 
Surgeon  should  suspect  the  presence  of  a  stone,  and  he  should  re- 
member that  when  present  it  is  often  difficult  of  detection,  the  stone 
being  protected  by  the  enlarged  prostate,  behind  which  it  usually  lies. 
A  patient  with  enlarged  prostate  is  liable  to  retention  from  any 
sudden  chill,   over-distension  of    the    bladder,   mental   emotion,   or 
fatigue,  indeed,  such  accidents  usually  reveal  the  presence  of  the 
affection. 
Treatment  of     Tbeatmekt. — Medicine  has  no  influence  in  checking  the  progress 
®"^"JJ^        of  this  disease,  or  in  causing  absorption  of   the  enlarged  organ ;  but 
**"*      •        surgery  can  do  much  by  way  of  palliating  the  symptoms  that  are 
the  direct  result  of  the  enlargement,  and  neutralising  its  evil  effects. 
Iiutramental      The  most  essential  point  is  to  ensure  the  complete  evacuation  of 
^^  the  bladder's  contents,  to  see  that  no  residuum  of  urine  remains  in 

the  bladder  to  irritate  the  organ  and  decompose,  and  thus  set  up 
cystitis.  This  is  to  be  done  by  the  passage  of  a  catheter.  In  early 
cases  where  but  little  bladder  irritation  exists,  the  passage  of  the  in- 
strument, once  a  day,  may  suffice ;  but  when  the  residual  urine  is  in 
any  quantity,  and  the  bladder  has  lost  some  of  its  power  of  contrac- 
tion, the  introduction  of  an  instrument  two  or  three  times  iu  the 
twenty-four  hours  may  be  called  for,  and  in  worse  cases,  where  the 
bladder  has  lost  all  power  of  contraction  on  account  of  its  over-dis- 
tension from  chronic  retention,  it  may  be  necessary  or  expedient  to  tie 
a  catheter  in  the  bladder,  and  leave  it  in  for  a  time.  The  Surgeon 
must  remember,  however,  that  instrumental  aid,  though  valuable,  is  a 
necessary  evil,  and  should  not  be  resorted  to  more  frequently  than  the 
necessities  of  the  case  demand. 

Where  instruments  are  required,  the  flexible  are  the  best,  a  f  nil- 
sized  catheter  being  used.  When  silver  instruments  are  employed,  one 
with  a  large  curve  should  be  selected,  the  back  of  the  catheter  riding 
more  readily  over  the  enlarged  vesical  or  third  lobe  of  the  prostate 
than  a  shorter  one.  To  assist  in  the  introduction  of  any  instrument 
into  the  bladder,  the  passage  of  the  index  finger  of  the  Surgeon's 
left  hand  fully  into  the  rectum  is  an  excellent  aid ;  under  all  circum- 
stances the  pelvis  of  the  patient  should  be  well  raised  on  a  pillow. 

When  an  elastic  instrument  is  used,  and  some  difficulty  is  experienced 

in  riding  over  the  obstruction,  success  may  often  be  achieved  by  the 

withdrawal  of  the  stylet  with  one  hand  and  the  pressure  of  the  catheter 

Into  the  blMdder  with  the  other,  as  soon  as  the  end  of  the  instrument 


Caihetera  to 
be  flexible 
and 
foll-sited. 
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bas  reached  the  vesical  end  of  the  urethra.    Force  should  never  be  No  force  to 
employed,  gentle  manipulation  and  care   almost  always  sufficing  to  ^  *"«d- 
secure  success. 

When  the  disease  is  chronic  and  the  necessity  of  catheterism  is  pro- 
hehly  permanent,  the  patient  should  be  taught  to  pass  a  gum  elastic 
catheter  for  himself;  a  few  lessons  and  a  little  confidence  are  all  that 
is  required  for  success. 

When  the  bladder  has  lost  all  power  from  over-distension,  and  it  is 
necessary  to  give  the  organ  complete  rest  to  allow  it  time  to  recover 
its  tone,  a  catheter  may  be  fastened  in,  and  when  the  instrument 
causes  much  bladder  irritation,  a  good  compromise  may  be  found  in 
the  practice  of  leaving  it  in  at  night  and  removing  it  by  day. 

When  the  introduction  of  the  instrument  is  attended  with  great  When 
difficulty,  it  may  be  expedient  to  leave  an  instrument  in  for  a  longer  f**!*®J*?^  "^^ 
period  than  under  other  circumstances.     Under  these,  however,  the    *  "^  "^ 
bladder  should  be  washed  out  daily  through  the  catheter. 

The  vulcanised  india-rubber  catheter  is  a  good  form  to  employ  for 
this  purpose,  although  at  times  it  causes  more  urethral  irritation  than 
the  g^m  elastic.  Mr.  Holt's  winged  catheter,  or  any  other  self-re- 
tainiog  one,  may  be  employed  when  difficulties  are  experienced  in 
keeping  in  the  simpler  form. 

When   retention   is    present,  and   catheterism   is   Impossible,  the  May  require 
Surgeon  may  be  called  upon  to  puncture  the  bladder  per  rectum,  to  J"^?^^  ^^ 
give  relief.     When  severe  cystitis  exists,  and  the  agony  of  catheterism 
becomes  unendurable,  it  is  a  question  whether  a  clean  incision  into  the 
bladder,  as  in  lithotomy,  to  allow  the  urine  to  flow  away,  would  not 
be  a  desirable  measure.     This,  however,  is  only  a  suggestion. 

With  the  local  treatment  of  this  affection  the  general  must  not  be  General 
neglected,  although  in  importance  it  is  quite  secondary.  When  cystitis  treatment. 
exists  it  must  be  treated  upon  the  principles  previously  laid  down. 
The  general  condition  of  the  patient  must  be  maintained  by  means  of 
good  diet  and  sufficient  stimulants.  The  skin  should  be  kept  warm, 
and  all  sudden  chills  avoided ;  the  bowels  must  be  kept  open,  but  not 
loose ;  pain  should  be  relieved  by  sedatives,  and  sleep  secured  by  hyp- 
notics ;  tonics  are  often  called  for,  the  preparations  of  iron  being  as  a 
rule  the  best. 

When  there  is  no  inflammation  of  the  bladder,  &c.,  to  forbid  it,  exer- 
cise should  be  taken,  walking  and  driving  being  the  best  forms ;  and 
under  these  circumstances,  the  local  distress  from  the  affection  may 
be  rendered  very  light,  and  life  prolonged  with  comfort  for  many 
years. 

Patients  with  this  affection  should,  as  a  matter  of  habit,  once  a  day 
pass  urine  on  their  hands  and  knees;  in  this  way,  the  bladder  has  more 
power  to  evacuate  its  contents,  and  the  mucus  and  other  more  solid 
contents  that  otherwise  would  lie  behind  the  prostate,  are  got  rid  of 
with  greater  certainty. 

Atrophj  of  the  prosttite  is  often  found  both  in  the  aged  and  in  the  On  atrophy 
young ;  in  rare  cases  it  is  due  to  some  arrest  in  its  development ;  in  the  of  proaUte. 
minority  it  is  genuine  atrophy,  or  fibroid  degeneration,  probably  in  some 
caused  by  syphilis.     Such  a  condition  does  not,  however,  give  rise  to 
any  symptoms  by  which  it  can  be  recognised  during  life,  nor  is  it  a 
caose  of  any  distress.  0^  cikoSi^ 

Oidaili  01  the  pngtate  are  not  nre;  they  may  be  found  embedded  m  ^smMus. 
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Mode  of 
formation. 


the  organ  as  small  stones,  varying  in  size  from  a  grain  of  sand  to  bodies 
of  much  larger  dimensions;  they  are  often  very  numerous ;  they  are 
sometimes  amorphous,  but  generally  laminated.  Wollaston  says  they 
are  composed  of  84  per  cent,  of  phosphate  of  lime,  i  per  cent,  of  car- 
bonate of  lime,  and  15  per  cent,  of  animal  matter. 

*'  The  prostate  gland,  like  other  glands,  is  liable  to  an  inspissation  of 
its  secretion,  producing  small  yellow,  sometimes  red,  pale  or  colourless 
bodies,  scattered  throughout  the  follicular  structure.  These,  at  first, 
are  said  to  consist  entirely  of  organic  matter,  which  Virchow  believes 
to  be  derived  from  a  peculiar  insoluble  protein  substance  mixed  with 
the  semen  ;  but  sooner  or  later,  these  formations  are  believed  to  irritate 
the  mucous  membrane,  causing  phosphatic  depositions,  which  become 
encrusted  upon  the  organic  matter,  and  thus  the  genuine  prostatic  cal- 
culi are  found." — Poland, 

When  embedded  in  the  organ,  and  not  interfering  in  any  way 
with  the  urethra,  they  cause  no  symptoms ;  when  encroaching 
upon  the  urinary  passage,  they  may  cause  obstruction,  but  will  cer- 
tainly give  rise  to  urethral  and,  probably,  bladder  irritation;  at 
times  they  are  accompanied  by  ulceration  and  suppuration  of  the  parts 
around. 
CRiciilas  may  A  prostatic  calculus  may  project  into  the  urethra  and  increase,  the 
Saddi*"***  urethral  portion  subsequently  extendinsj  backwards  into  the  bladder,  in 
this  way  forming  a  prostato-vesical  calculus.     In  the  '  Guy's  Hospital 

Ffo.  280. 


Symptoms. 


FruBtato-veaical  calcnlns. 

Reports'  for  1857  a  case  recorded  by  Poland,  with  references  to 
others,  will  be  found  (Fig.  280).  The  calculus  has  a  dumb-bell  shape. 
In  all  these  cases  the  urethra  is  usually  pervious ;  the  passage  of  a 
sound  will,  however,  as  a  rule,  detect  its  presence — a  grating  sensation 
being  experienced  in  the  passage  of  the  metal  instrument  over  the 
stone,  but  no  ring  will  be  heard.  A  large  prostatic  calculus  may  also 
_^  be  felt  per  rectum. 

J^yMteen^or     Tssaticbnt. — When  a  prostatic  calculus  gives  rise  to  sufficient 
pnttatm.        Bymptoma  to  indicate  its  presence,  and  by  its  size  is  likely  to  prove 
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tionblesomei  it  shoald  be  removed  by  a  perineal  section — by  snch  an 
operation  as  median  lithotomy,  the  incision  stopping  short  of  the 
bladder,  when  the  stone  does  not  involve  it.  In  this  way  Dr.  Barker 
{vide  Droit's  '  Vade  Mecnm ')  removed  a  large  stone,  nearly  five  inches 
in  diameter,  with  success.  When  the  stone,  or  stones,  give  rise  to  few 
symptoms  of  importance,  they  shoald  be  left  alone ;  occasionally  they 
pass  naturally  per  urethram.  The  greatest  argument  against  opera- 
tion, unless  absolutely  essential,  is  found  in  the  fact  that  these 
calculi  are  mostly  multiple,  both  lobes  of  the  prostate  often  containing 
them. 

Cancer  of  the  prostate  occurs,  although  but  seldom,  and  it  is  gene-  Cancer  of 
raUy  of  the  soft  kind;  indeed,  as  Dr.  Walshe  stated  in  1846,  "  the  prostate. 
evidence  of  the  occurrence  of  true  scirrhus  of  the  prostate  is  defec- 
tive."    The  symptoms  are  those  of   enlargement ;    they,   however,  Symptoms. 
increase  in  severity  more  rapidly,  and  the  disease  is  attended  with  more 
frequent  and  profuse  hsBmorrhage  than  the  ordinary  hypertrophy.  The 
blood  follows  the  straining  attending  the   act  of  micturition,  and 
appears  as  pure  blood;  after  catheterism  it  is  often  profuse.  The  disease 
may  be  a  primary  one,  but  it  is  commonly  secondary.     It  will  not 
exist  for  any  time  without  giving  rise  to  glandular  enlargements  in  the 
groin  or  along  the  iliac  vessels ;   and  the  patient's  powers,  as  a  rule, 
npidly  yield. 

The  treatment  is  only  palliative,  the  Surgeon  dealing  with  sym-  Treatment. 
ptoms.      All  instrumental  interference    shoald  be   of   the   gentlest 
kind,  and  as   little  as   possible.     Pain  must  be  relieved  by  opium, 
and    the    general   powers    maintained    by    good    nourishment    and 
stimulants. 

Tubercle  of  the  prostate  probably  only  occurs  as  a  part  of  a  general  Tabercle  of 
tuberculosis;  and  until  the  deposit  is  breaking  up,  or  by  its  presence  prostate. 
is  producing  some  suppurative  action,  it  gives  rise  to  no  symptoms  by 
which  it  can  be  recognised.  It  is  too  often  associated  with  renal  or 
bladder  disease,  and  Uie  local  prostatic  mischief  is  lost  in  the  more 
general  aifection.  It  is  quite  possible  that  some  of  the  cases  of  so- 
ealkd  idiopathic  abscess  of  the  prostate  are  the  result  of  the  break- 
ing down  of  this  deposit ;  but  there  are  no  clinical  data  to  enable 
the  Surgeon  to  diagnose  the  presence  of  this  disease,  and  there 
are,  consequently,  none  other  than  general  rules  of  treatment  to  be 
mentioned. 


CHAPTER  XXII. 

STon  nr  the  blabdeb  and  its  tbeathent. 

Before  passing  on  to  the  subject  of  stone  in  the  bladder,  it  appears  Condition  of 
desirable  to  consider,  although  briefly,  that  of  urinary  deposits,  organic  bealthy 
said  inorganic ;  for  the  value  of  a  sound  knowledge  of  what  the  urine  ^"^°' 
may  contain,  either  in  tuepeneion,  tolutumt  or  precipitation,  is  as  great 
to  the  Surgeon  as  to  the  Physician,  and  is  as  indispensable  for  success- 
ful practice. 

TIm  student  should  remember  that  healthy  urine  is  a  clear,  acid, 
SBiber-coloured  fluid,  with  a  specific  gravity  of  1020  to  1030 ;  that  m 
1000  parti,  964-81  eomht  of  water,  4$'19  ofgolid  matters. 
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Disturbance 
of  normal 
balance. 


DepoaiU 
indicative  of 
abnormal 
action. 


Epitb 
cellf. 


iitheUnm< 


These  solid  matters  are  made  up  as  follows  :  urea,  21*57 ;  uric  acid, 
0*36 ;  extractives,  such  as  creatine,  creatiDine,  xanthine,  hipporic  acid» 
ammonia,  sarcine,  pigment,  unoxidized  sulphur,  phosphorus,  mucus,  &c^ 
6'53 ;  chlorine,  4*57 ;  sulphuric  acid,  1*31 ;  phosphoric  acid«  2*09 ; 
potash,  1*40 ;  soda,  7*19 ;  lime,  0*11 ;  magnesia,  0*12. 

He  should  also  remember  that,  after  drinking  or  after  a  meal  the 
urine  is  altered  by  the  nature  of  the  diet,  and  probably  diluted ;  and 
that  the  best  sample  of  urine  to  examine  is  that  passed  in  the  morning 
before  breakfast ;  the  "  urina  sanguinis  "  of  Prout ;  when  this  urine 
contains  any  ingredient  in  excess  or  in  deposit,  some  important 
derangement  of  the  system  exists.  When  any  of  the  constituents  of 
the  urine  are  in  excess,  the  balance  which  normally  exists  between 
them,  and  that  keeps  them  in  solution,  is  disturbed,  and,  as  a  conse- 
quence, some  deposit  takes  place;  when  this  excess  consists  of  the 
saline  matter  of  the  urine,  such  as  those  of  potash  or  soda,  urinary 
deposits  and  stone  are  less  liable  to  form,  on  account  of  their  solubility, 
than  when  the  excess  is  found  in  the  alkaline  earths,  for  the  salts  of 
lime  and  magnesia  are  most  insoluble,  and,  consequently,  when  in 
excess,  soon  show  themselves  as  gravel  or  as  calculi.  For  the  same 
reason,  uric  acid,  being  very  sparingly  soluble,  is  a  very  common  urin- 
ary deposit,  and  is  a  constituent  of  most  stones.  When  blood  or  pus 
is  found  in  the  urine  the  Surgeon  has  to  make  out  its  source.  Is  the 
origin  of  the  blood  urethral,  prostatic,  vesical,  or  renal  ?  Has  the  pas 
been  secreted  by  the  bladder,  or  been  poured  into  it  from  the  kidneys  or 
other  part  of  the  urinary  tract  ?  Is  the  salt  the  result  of  some  exces- 
sive supply  of  its  chemical  constituents,  some  deficiency  in  the  working 
power  of  the  machinery  of  the  body,  or  some  accidental  circumstance  ? 
Are  the  kidneys  themselves  at  fault  ?  or  is  it  that  tbey  are  called  upon 
to  excrete  morbid  products,  which  have  accumulated  in  the  blood  from 
organic  or  functional  disturbance  of  other  portions  of  the  body  upon 
which  the  existence  of  healthy  blood  depends  ? 

All  these  points  have  to  be  determined  in  dealing  with  any  case  of 
urinary  depo:iit;  and  in  the  special  works  devoted  to  the  subject  will  be 
found  all  that  is  needed  to  guide  the  student. 

What  I  want  to  impress  here  is,  that  urinary  deposits  are  not  of 
themselves  diseases,  and  are  not  to  be  dealt  with  as  such;  they  are 
always  to  be  accepted  as  indications  of  disease,  functional  or  organic, 
in  some  of  the  working  organs  or  other  parts  of  the  machinery  of  the 
body. 

The  reader  is  referred  for  all  special  information  on  these  points  to 
the  works  of  Bird,  Beale,  Owen  Bees,  Bence  Jones,  William  Roberts, 
Thudichum,  Vogel,  and  Hassall. 

Healthy  urine  ought  to  be  quite  clear ;  it  may,  however,  be  slightly 
hazy  from  mucus,  or  firom  the  deposition  of  urates  in  cold  weather  with- 
out being  abnormal.  When  any  deposit  has  been  merely  suspended  in 
the  urine,  it  will  commence  subsiding  as  soon  as  the  urine  has 
passed ;  and  these  deposits  are  mostly  organic,  derived  from  the  kid- 
neys themselves  or  urinary  passages.  They  may  consist  of  epithelium" 
cells,  columnar  or  tesselated,  from  those  parts,  with  more  or  less  mucu8» 
(Hde  Fig.  281.) 

Mood-corpuecles  or  clots,  cr}-stals  of  hsematin,  or  pus-cells,  may 
be  found. 

JSffMa/  casfs.-^Waxj,  granular,  oily,  bloody,  or  purulent.    (Fig.  283.) 
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The  arine  under  all  these  circamstances  is  albumtnous,  and  the  best  Renal  cuta. 
test  for  albumen  is  by  boiling  and  the  addition  of  nitric  acid.    At 
times  the  d^rit  of  kidney  structure  may  be  found  or  cancer  products. 


Fig.  281. 


Fig.  282. 


Epitbeliam  from  arinary  passages. 


Spennatozoa  and  vaginal  epithelium. 


OihjfhiU 


Spermatozoa  (Fig.  282),  sarcinse,  or  hydatids  may,  likewise,  be  pre-  Spermatoxoa. 
sent.    All  these  materials  can  be  made  out  only  by  the  microscope. 

Urine  containing  hlood  is  either  red  or  smoky ;  that  containing  hile  Blood  in 
dark   or  olive    brown.  ^"*^- 

Black  urine    is    com-  ^'o-  293. 

monly  the  result  of  the 
poisonous  absorption  of 
c&rbolic  acid. 

Pus,  when  poured  into 
the  urinary  passage,  has 
usually  little  mucuswith 
it ;  that  secreted  by  the 
bladder  is  mixed  with 
much.  Purulent  urine 
is  always  albuminous. 

The  uraiee  generally 
appear  as  **  brick  dust" 
or  "  red  gravel "  depo- 
sits. When  they  do  so, 
as  soon  as  the  urine  has 
cooled  down,  there  is 
genenlly  some  diminu- 
tion in  the  watery  con- 
stituents of  the  urine 
and  febrile  disturbance. 
When  they  are  depo- 
sited some  hours  after  micturition,  increased  acidity  of  the  urine  is 
indicated  from  changes  in  the  pigment  or  extractives,  the  acids  being 
probably  the  lactic,  acetic,  and  butyric.    A  dlrop  of  acid  added  lo  «\ic\i 


Pus  in  urine. 


Urates. 
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Urinary  casts. 
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Uric  add. 


Pio.  284. 


Oxalate  of 
lime. 


imne  will  cause  tbe  settlement  of  the  deposit  (Fig.  284).     Urates  are 
dissolved  by  heat  and  alkalies. 

Uric  add  appears  in 
transparent  urine  of  a 
yellow  colour,  and  it  is 
usually  deposited  slowly. 
The  crystals  are  variously 
formed, being  mostly  rhom- 
bic with  the  angles  rounded 
off  or  lozenge-shaped.(  Vide 
Fig.  286).  They  are  soluble 
in  potash  or  soda,  insoluble 
in  mineral  acids. 

Oxalate  of  lime  is  pro- 
bably secreted  under  the 
same  circumstances  as  the 
uric  acid  and  has  the  same 
pathological  signification. 
Dr.  Parkes  holds  this  view, 
and  believes  that  it  may  be 
a  substitution  for  the  ex- 
cretion of  the  carbonic  acid 
of  the  lungs.  It  appears 
as  octohedral  crystfJs  or 
dumb-bell  like  bodies  (Fig.  286),  which  are  insoluble  in  acetic  acid  and 
alkalies,  although  soluble  in  the  mineral  acidf,  such  as  the  nitric*  with- 
out effervescence. 


Urates. 


Fio.  286. 


Fig.  886. 


Uric  acid. 


Oxalate  of  lime. 


Phoipbatei. 


The  phosphates  appear  as  the  ammoniaco-magnesian  phosphate,  the 
phosphate  of  magnesia,  and  the  phosphate  of  lime. 

The  first  occurs  in  the  form  of  beautiful,  colourless,  transparent 
prisms,  or  in  foliaceous  or  stellar  prisms.  It  is  supposed  to  be  deposited 
as  a  consequence  of  the  decomposition  of  urea,  and  is  first  seen  upon 
the  surface  of  the  urine  as  an  iridescent  pellicle  (Fig.  287). 
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It  is  soluble  in  acetic  acid,  bat  not  by  heat. 

The  phosphates  of  magnesia  and  lime  occur  as  white  gravel,  usually 
amorphous,  at  times  crystalline.  They  are  mostly  fouud  in  alkaline 
urine  mixed  with  pus  or  mucus  (Fig.  288).  They  are  insoluble  by 
heat,  but  SQluble  in  acetic  or  the  mineral  acids. 


rio.  287. 


.  Fig.  288. 


Phosphates. 

Tyrofiiie  appears  in  the  form  of  fine  needles  or  stars  of  a  greenish  -  Tyrosine. 
yellow  colour  (Fig.  289).    When  treated  with  nitric  acid,  urine  con- 
taining  it  becomes  of  a  deep  orange  colour,  and,  on  evaporation,  of 


Fio.  SS9. 


Fio.  290. 


1  deep  yellow.    A  solution  of  soda  dropped  upon  this  flake  produces 
a  red  tinge. 
Oygtiae  ocean  in  colourless  hexagonal  pUtes  (Fig.  290),  or  ll^ht 
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fkwn-col«ared  amorpboos  deposit ;  it  is  soluble  in  ammonia  and  bydro- 
cbloric  acid,  insoluble  in  acetic  acid. 

Heat  only  dissolves  tbe  urates  of  tbe  urine. 

Potaab  dissolves  all  deposits  except  the  pbospbates  and  oxakte  of 
lime. 

Hydrochloric  acid  dissolves  all  except  uric  acid. 
When  any  of  tbe  inorganic  deposits  j  ast  described  mass  togetber, 
eitber  by  themselves  upon  any  nucleus  of  organic  matter,  sucb  as  blood 
or  a  fordgn  body,  a  stone  is  tbe  result.  This  stone  may  form  in  tbe 
kidney  and  remain  there ;  it  may  pass  into  tbe  bladder  and  be  emitted 
with  tbe  urine,  or  rest  there  and  increase;  or  the  calculus  may  have 
its  origin  in  the  bladder,  eitber  from  tbe  precipitation  of  tbe  earthy 
constituents  of  tbe  urine,  or  from  tbe  irritation  of  a  foreigpi  body 
introduced  from  without.  A  stone  having  a  renal  origin  and  resting 
in  tbe  bladder,  seems  to  have  the  power  of  extracting  from  tbe  urine 
its  inorganic  elements,  and  thus  rapidly  increasing;  oxalate  of  lime, 
urate  of  ammonia,  uric  acid,  phosphate  of  lime  or  triple  phosphate, 
being  precipitated  by  its  presence,  and  aggregating  or  crystallising 
upon  its  surface.  It  acts,  moreover,  after  a  time,  as  a  foreign  body, 
sets  up  bkdder  irritation,  and,  as  a  consequence,  tbe  phosphatic  salts 
are  deposited  from  the  decomposition  of  the  urine,  for  Dr.  Owen  Rees 
has  shown  in  his  *  Croonian  Lectures,'  1856,  that  where  irritation  of 
the  bladder  exists,  either  from  a  calculus,  foreign  body,  or  other  cause, 
the  mucous  membrane  secretes  an  alkaline  fluid  that  tends  to  cause  a 
precipitation  of  tbe  earthy  phosphates,  and  thus  tbe  formation  of  a 
phosphatic  stone  deposit  or  crust  upon  a  calculus. 

Benal  calculi  are  generally  composed  of  uric  acid,  urate  of  ammonia, 
or  oxalate  of  lime,  and  Beale  states  that  microscopic  renal  calculi  of 
phosphate  of  lime  are  by  no  means  uncommon.  These  concretions  may 
be  either  impacted  in  the  uriniferous  ducts, 
lodged  in  pouches  connected  with  the  ducts, 
and  increase  in  the  structure  of  the  kidney, 
or  passed  into  tbe  pelvis  of  the  kidney; 
they  may  be  single  or  multiple ;  they  may 
be  the  size  of  a  hemp-seed,  nut,  or  walnut, 
or  they  may  be  so  moulded  to  the  divisions 
of  the  pelvis  of  the  organ  as  to  assume  an 
arborescent  shape,  such  as  that  figured  (Fig. 
291).  Dr.  Gee  has  lately  recorded  a  case  in 
which  a  renal  calculus  weighed  86i  ounces 
(*Med.-Chir.  Trans.,'  1874).  There  is 
reason  also  to  believe  that  a  renal,  like  a 
vesical  calculus,  may  form  upon  a  nucleus 
of  blood  the  result  of  an  injury. 

When  the  stone  is  fixed  in  the  structure 
of  the  kidney  its  presence  may  be  indicated 
by  few,  if  any,  local  symptoms.  When  it 
moves  about  in  the  pelvis  of  the  kidney  it 
gives  rise  to  symptoms  known  as  those  of  nephritic  colic ;  paroxysmal 
lumbar  pain,  with  nausea,  vomiting,  or  collapse,  irritability  of  bladder, 
at  times  painful  micturition  and  basmaturia  being  the  chief  symptoms. 
When  the  stone  passes  into  the  ureter  all  these  symptoms  are  aggra- 
rated,  pain  shooting  down  the  groin,  thigh,  and  scrotum  of  the  affected 


Fig.  291. 


E^al  cilealtii.    Guf'*  Uoiit, 
MuB.,  Prep.  2077»«. 
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side,  with  retrtctioii  of  the  testis,  and  these  continae  till  the  stone 
reaches  the  hladder,  when  a  sadden  relief  is  felt. 

When  calculi  accnmalate  in  the  kidney  and  increase  in  size,  inflam-  Effects 
mation  of  the  kidney,  suppuration,  and  even  its  entire  destruction,  prodooed. 
maj  ensue ;  but  it  is  remarkable  to  what  an  extent  one  kidney  may 
be  destroyed  by  the  presence  of  a  calculus  without  giving  rise  to  any 
symptoms.  On  the  other  hand,  severe  symptoms  may  appear,  and  then 
subside,  either  to  reappear  months  or  years  later,  or  not  at  alL  In  ex« 
cepttonal  cases  a  re^  calculus  may  be  discharged  externally  through 
the  loin  with  suppuration ;  Dr.  Cayley,  at  the  Pathological  Society, 
1874^  showed  such  a  specimen.  A  stone  is  occasionally  impacted  in 
the  ureter,  not  rarely  at  its  vesical  orifice ;  it  g^ves  rise  to  renal  symptoms 
by  obstruction,  &c. 

When  a  stone  reaches  the  bladder  it  may  pass  with  the  urine  into 
the  urethra  and  there  becoiM  fixed,  causing  obstruction  or  escape  ex- 
ternally ;  or  it  may  rest  in  the  bladder  and  increase,  requiring  surgical 
treatment. 

It  is  probable  that  most  vesical  calculi  have  a  renal  origin,  that  is,  Vetiotl 
that  some  small  nucleus  either  of  uric  acid  or  oxalate  of  lime  forms  etlcoli. 
m  the  kidney  and  passes  downwards  into  the  bladder,  and  the  urine, 
sopenaturated  with  these  constituents,  throws  them  down  upon  the 
renal  calculus,  and  thus  rapidly  adds  to  its  dimensions.    Stones  thus 
formed  have  been  called  primary  calculate  forTnatians, 

Stones  formed  upon  foreign   bodies   introduced  from  without  are  Foreipi 
mostly  of  a  pbosphatic  nature,  and  when  urine  is  retained  in  the  bladder  bodies  a» 
and  undergoes  decomposition,  either  as  a  consequence  of  cystitis  foU  ^^^ 
lowing  paralysis,  diseased  prostate,  urethra,  or  local  irritation  from  a 
calculus  a  new  growth  or  foreign  body,  the  earthy  salts  are  thrown 
down  and  pbosphatic  calculi  or  deposits  take   place,  such  deposits 
being  known  as  wecondary  caiculous  formationM.    How  far  these  may 
increase  so  as  to  form  stones  by  themselves  is  an  open  question ;  it  is 
possible  that  some  nucleus  of  other  origin  is  necessary  for  the  pbosphatic 
deposit  to  be  precipitated  upon. 

All  these  chemical  constituents^  however,  require  to  be  held  together  Hoir 
by  a  kind  of  cement :  "  Marcet  referred  it  to  the  mucous  secretion  of  cvncretion 
the  bladder ;  Fourcroy  and  Vauquelin  to  albumen,  and  sometimes  to  '^<^^- 
gvlatine  with  an  admixture  of  urea;  Berzelius,  however,  could  not 
determine  whether  it  was  composed  of  fibrin,  albumen,  gaseous  matter, 
or  mneus ;  Brande  considered  it  to  consist  of  a  mixture  of  gelatine 
with  nrea;  Scharling  holds  that  the  smaller  calcuU  are  always  en- 
veloped by  a  layer  of  mucus,  albumen,  or  some  other  organic  matter, 
the  flocculi  of  which  entangle  and  ultimately  determine  the  crystalli- 
sation of  the  more  insoluble  ingredients  of  the  urine;  and  Dr.  Hoskins, 
as  quoted  by  Gross,  extends  this  view  to  the  minutest  particle  of  the 
eonrretion." —  CouUon, 

Urinary  calculi,  says  Poland,  may  be  arranged,  like  the  deposits.  Into  Urinary 
two  distinct  classes.    The  Jirtt  will  include  calculi  of  uric  acid  and  calculi  of  two 
the  urates,  with  their  nnxlifications,  the  oxalates  (Dr.  G.  O.  Bees  re-  ^^^ ' 
garding  the  oxalate  of  lime  as  uric  acid  or   urates,  altered  afler  oxalatea. 
secretion),  xatUhic  and  cystic  oxide ;  the  teeond,  the  pbosphatic  calculi. 
A  third  class  may  be  added,  consisting  of  the  rare  calculi  ef  carbonate 
of  lime,  the  fibrinous,  the  uro-stealith,  and  the  sHlceouB  formaUoT^i, 
other  chemical  lagndimU  being  preaent,  tucb  ai  organic  mitten, 
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carbonate  of  magpiesia,  8ilic8»  oxide  of  iron,  benzoate  of  ammonia, 
oxalate  of  ammonia,  phoephate  of  iron,  urea,  &o.  The  oxalates  are  the 
keaviest  stones,  the  phosphates  the  lightest  and  the  largest ;  few  stones 
exceed  an  ounce  in  weight.  Coolaon,  however,  records  one  over  six 
poands.  Recent  calcali  contain  moisture,  and  are  consequently  heavier 
than  old.  Stones  vary  in  shape  according  to  their  position.  Thus, 
renal  calculi  are  generally  irregular,  often  arborescent,  those  in  the 
ureter  elongated,  approaching  a  cylindrical  form.  Bladder  calculi, 
when  single,  are  more  ovoid  and  flattened,  when  multiple  facetted. 
The  mulberry  stone  or  oxalate  is  always  tuberculated,  mostly  globular 
and  hard ;  the  uric  acid  and  urate  calculi  are  smooth  and  regular,  the 
phosphatic  irregular,  of  odd  shapes  and  soft.  The  dumb-bell  calculus 
b  usually  a  prostato- vesical  or  an  encysted  one. 

The  colour  of  a  calculus  is  no  good  guide  to  its  nature,  for  all  calculi, 
when  associated  with  bladder  irritation  ajoA  ammoniacal  urine,  become 
covered  with  a  white  coating  of  phosphatic  deposit.  A  uric  add  stone 
is,  however,  usually  fawn  or  brown  coloured,  urate  of  ammonia  cinder- 
grey,  oxalate  of  lime  brown  or  blackish-green,  xanthic  or  uric  oxide 
einnamon-brown,  cystic  oxide  a  grrey-greenish  hue. 

Phosphatic  calculi  are  often  horribly  fetid  and  ammoniacal,  as  are 
fther  forms  when  covered  with  a  like  deposit.  They  are  commonly 
•oft  and  friable. 

The  section  of  a  calculus  reveals  its  structure,  and  whilst  some 
appear  homogeneous,  the  majority  display  concentric  layers  of  different 
degrees  of  thickness,  exceptional  examples  dispkying  fine  lines  of  a 
crystalline  form,  radiating  from  its  centre ;  this  will  be  seen  in  the 
cystine  calculus  (Fig.  295). 

The  different  layers  of  a  calculus  may  have  the  same  composition,  or 
they  may  differ  widely,  the  latter  being  known  as  alternating  calcuU; 

but  any  single  layer  is 
generally  composed  of 
several  ingredients.  '*It 
is  probable/'  says  Od- 
ling, "  that  if  a  very  exact 
analysis  were  made,  each 
of  Uie  layers  of  nearly 
every  calculus  would  be 
found  to  contain  uric 
acid,  alkaline  urates, 
phosphate  of  lime,  and 
ammonio  -  phosphate  of 
magnesia,  with  or  with- 
out the  other  consti- 
tuents of  calculi.  More- 
over, most  calculi  contain 
traces  of  all  the  salts  na- 
turally existing  in  the 
urine,  as  well  as  colour- 
ing matter,  mucus,  &c. 
Most  calculi  are  divisi- 
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ble  into  a  central  portion  or  nueleue,  an  outer  portion  or  body,  and 
occasionally  there  is  an  outside  cruet  of  phosphate  (Fig.  294). 
ITie  nncletu  may  be  of  the  same  nature  as  the  body,  or  differ  from  it. 
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It  may  be  of  an  organic  nature,  such  as  blood,  mncos,  &c.,  or  it  maj 
be  a  foreign  body  introdnced  from  withoat  (Fig.  296). 

1.  Uric  aeid  ealcoloB  is  by  far  the  most  Areqaeut,  forming,  according  Oa  uric  acid 
to  Cadge,  nine  tenths  of  all  primary  formations  ('Address  on  Snrgory,'  ciIcuIm. 
1874)  ;  it  is  nsnally  derived  from  the  kidney,  and  when  retained  in 

the  bladder  becomes  a  flattened  oral  stone  of  a  fawn  or  yellow  ooloor, 
ind  with  a  compact  laminated  structure,  occasionally  crystalline  (Fig. 
292).  The  nric  acid  is  generally  mixed  with  variable  proportions  oi 
the  alkaline  orates. 

The  nuclei  of  most  calculi  are  of  this  nature.  In  the  catalogue  of 
ealeoli  of  the  Boyal  College  of  Surgeons  of  EngUnd,  plate  iv,  fig.  6, 
there  is  a  [drawing  in  which  a  uric  acid  calculus  is  shown  to  have 
fonned  ronnd  a  piece  of  steeL  This  form  of  stone  is  often  found  in 
gouty  tabjecta,  and  generally  in  the  middle  periods  of  life.  It  is 
nsoaily  associated  with  acid  urine,  and  such  as  is  prone  to  deposit 
the  orates. 

2.  The  wr<Ue  of  ammonia  calculus  is  not  common.  In  the  Guy's  Ufilsof 
Museum  there  are  only  seven  specimens  of  it  out  of  394  calculi.  ^JJJJj* 
ICost  compound  calculi  contain  this  substance  in  abundance.    They 

are  seldom  large,  mostly  smooth,  and  of  a  grey-fawn  colour.  On 
section  they  are  homogeneous  or  indistinctly  laminated,  and  have  an 
earthy  fracture.  They  are  more  commonly  found  in  children,  although 
they  have  been  removed  from  adults,  the  Guy's  Museum  containing  a 
bottle  (Ko.  2213)  in  which  are  142  calculi ;  these  Sir  A.  Cooper  removed 
from  the  bladder  of  one  patient;  they  are  cubes,  with  the  edges  and 
angles  rounded  off,  of  the  colour  of  pipe-clay. 

The  rarity  of  this  form  of  calculus  is  probably  due  to  the  solubility 
of  the  salts. 

3.  The  oxalaU  of  lime  or  mulberry  calculus  stands  second  in  point  Oxalate  of 
of  freqnency  to  the  uric  acid,  at  least  it  does  so  in  European  countries ;  hme^^ 
but  in  Northern  India  Dr.  H.  V.  Carter  tells  us  that  the  oxaLite  of  '^  " 
lime  ingredient  predominates  in  all  urinary  calculi  ('  St.  George's  Hos- 
pital BeporU,'  1871-2) ;  these  calculi  are  described  by  Bird  ('  Guy's 
Beporte,'  series  i,  voL  vii)  as  havine  an  external  form  of  a  tubercular, 
angular,  or  spinous  chsiracter,  bemg  rardy  perfectly  smooth  (Fig. 
293).    In  colour  they  vary  from  grey  to  a  rich  brown  or  black.    In 
some  calculi  the  surface  is  studded  with  spines  so  acute  and  slender  as 

FIG.S9B. 
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to  resemble  thorns ;  in  others  there  is  a  coating  of  acute  octohedrons 
of  tiaiiapaient  oxalate  of  lime,  giving  An  extremely  beautiful  ap- 
SometiaiM  these  ayttMli  an  opaqoey  and  the  octob«dx<ya 
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is  flattened;  the  calculaa  then  looks  as  if  studded  with  pearl-spar 
(Prep.  2139*^,  Gay's  Museum).  Sometimes  these  intervals  between 
the  spines  are  filled  with  urates  or  phosphates,  giving  the  stone  an 
ovoid  form. 

The  section  of  such  a  calculus  is  generally  that  of  an  imperfectly 
lamellated  structure,  the  consecutive  layers  forming  waving  lines,  and 
often  resembling  knotted  heart  of  oak  (Fig.  293) ;  occasionally  there  is 
seen  a  layer  of  oxalate  of  lime  arranged  around  the  interior  one  with 
great  regularity,  having  a  remarkably  radiated  appearance  like  a  series 
of  infinitely  minute  needles  placed  side  by  side,  and  presenting  a  per- 
fectly porcellaneous  structure.  In  compound  calculi  the  oxalate  of  lime 
deposition  gives  to  the  character  of  a  stone  a  remarkably  beautiful 
appearance,  resembling  that  of  fortification  agate. 

The  oxalate  of  lime  calculi  that  have  their  origin  in  the  kidney  (and 
pass  soon  after  their  descent)  are  usually  small,  smooth,  hemp-seed 
bodies. 

The  crystalline  mulberry  stone  is  of  a  pale  brown  colour,  and  is  com- 
posed, according  to  Dr.  Telloly,  of  nearly  pure  oxalate  of  lime. 
Poland  had  a  case  of  this  kind  in  which  the  stone  crumbled  to  pieces 
on  extraction,  from  the  absence  of  any  binding  material  of  animid 
matter. 

Fio.  294.  He  gives  also,  on  the  au- 

thority of  Mr.  C.  Williams, 
of  Norwich,  an  account  of  a 
pure  white  oxalate  of  lime 
calculus.  **  This,"  he  says, 
"is  of  a  milk-white  colour, 
possesses*  a  highly  polished 
surface,  is  of  extreme  rarity, 
and  is  generally,  if  not  id- 
ways,  found  in  the  kidney ; 
its  external  surface  presents 
no  crystals,  but  is  perfectly 
smooth,  though  it  may  be 
spinous.  In  the  museum  of 
the  Norwich  Hospital  are 
three  specimens." 

The  nucleus  of  a  mulberry  stone  contains  uric  acid  (Fig.  294).  The 
body  is  often  made  up  of  alternate  hiyers  of  uric  acid  and  oxalate  of 
lime.  The  urine  is  generally  acid.  Odd  as  it  may  appear,  these  rough 
mulberry  stones  generally  give  rise  to  less  bladder  irritation  than  the 
smoother  forms ;  possibly  they  roll  about  less. 

4.  Cystine  or  cystic  oxide  calculus  is  of  rare  occurrence.  WoUaston 
discovered  it  in  1810,  and  the  second  calculus  he  analysed  is  in  the  Guy's 
Museum;  it  is  about  an  inch  in  diameter  (Fig.  295).  It  contains 
sulphur  in  large  proportions,  and  is  a  formation  of  the  kidney.  Poland 
points  out  its  hereditary  nature,  for  out  of  22  collected  cases,  10 
occurred  in  four  families,  and  in  these  cases  the  subjects  of  the  com- 
plaint were  brothers.  The  calculi  are  generally  rounded  or  smooth,  but 
may  be  slightly  tuberculated.  They  have  a  wax*like  lustre,  and  appear 
semi-transparent  and  glistening.  When  recent  they  are  of  a  pale  yel- 
lowish-brown colour,  but  when  kept  long  they  assume  a  pea-green 
Mppearance.    Dr.  Bird  remarks  upon  this  point»  "  It  has  been  suggested 
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Cystic  oxide  calculas. 
Guy's  Mas.,  No.  3143. 


to  me  by  Dr.  Front  and  Dr.  Willis  that  this  alteration  in  tint  may  in 
some  way  depend  npou  changes  produced  in  the  sulphur." 

Their  consistence  is  soft,  and  on  section 
they  present  a  very  imperfectly  radiated 
stmctore,  and  exhibit  no  tendency  to  a 
development  of  concentric  layers;  when 
scraped,  they  yield  easily  to  the  knife,  and 
form  a  perfectly  white  powder,  whether  the 
calcidus  be  green  or  brown.  The  fracture  is 
crystalline. 

6.  Phosphate  ef  lime  calculus. —  There 
are  two  varieties  of  this  form  of  calculus ; 
the  one  as  described  by  Wollaston  of  renal 
origin,  and  consisting  of  neutral  phosphate 
of  lime ;  and  these  are  usually  pale  brown, 
with  a  smooth  polished  surface  regularly 
laminated,  and  the  lamine  so  slightly  ad- 
herent  as  to  be*  easily  separable  into  con- 
cen^c  crnsts ;  in  some,  radiating  lines  are 
seen  in  a  direction  perpendicular  to  the 
lamine;  these  calculi  contain  a  considerable  proportion  of  animal 
matter. 

T%e  other  form  is  of  vesical  origin  and  composed  of  phosphate  of 
lime,  similar  to  that  of  bones,  and  hence  often  called  "  bone  earth " 
ealcali;  they  are  more  common  than  the  former,  and  constitute 
irregular  masses  resembling  mortar,  or  a  granular,  semi-cystalline 
powder,  enveloped  in  a  tenacious  mucus.  There  are  three  cases  on 
reccffd  in  which  the  phosphatic  calculus  has  been  followed  by  other 
formi.  Foreign  bodies,  as  a  rule — and  vesical  calculi  of  long  standing 
are  each — have  the  earthy  phosphates  deposited  upon  them. 

6.  TViple  phosphate  calculus,  or  ammoniaco-magnesian  phosphate,  is  Triple 
rare.    The  College  of  Surgeons  possesses  but  three   specimens,   and  phosphate 
Guy*s  only  two.     No.  2164  in  Guy's  Museum  shows  one  which  has  <»*«^»*«"- 
no   nucleus,  but    a    central 

cavity    lined    with    deUcate  Fio.29«. 

crystels  of  triple  phosphate, 

resembling    the    crystals   of 

quarts  in  the  cavities  of  flints, 

and  No.  2152  is  a  section  of 

a  large  calculus  of  the   kind 

on  a  nucleus  of    a  tobacoo- 

jnpe.  Fig.  296  represents  such 

m  calculus  formed  round  a 

pieee  of  broken  catheter;  it 

occurred  in  the  practice  of 

nj  friend  Dr.  Kitchener. 

7.  The  Jksible  calculus,  or  the  phosphate  of  lime  with  phosphate  of  Fniibie 
nagneaift,  and  ammonia  calculus,  is  the  most  frequent  of  the  phosphatic  ^^alcuios. 
ealralL     It  is  generally  due  to  the  presence  of  ammoniacal  urine  from 
cyititia»  and  constitutes  the  crust  that  forms  on  other  calculi,  or  on 
foreign  bo^es  introduced  into  the  bladder.    These  calculi  increase  to  a 
kfgente;  they  are  irregular,  and  mould  themselves  to  the  position 

'■4m  mhkh  tiity  tft  placed/  oftao  fUIiug  the  bladder.     Th^  colowr  vi 
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white,  (prey,  or  doll  yellow,  their  consistence  friable,  and  more 
earthy  than  any  other  variety,  sometimes  so  soft  as  to  resemble  moist 
chalk. 

Their  appearance  on  section  is  thus  described  by  Mr.  Taylor  in  the 
catalogue  of  the  calculi  of  the  Royal  College  of  Surgeons  of  England : — 
"They  are  frequently  composed  of  concentric  lamlne,  which  in  general 
adhere  but  slightly  to  each  other ;  between  the  laminso  shining  crystals 
of  the  triple  phosphate  are  often  obsenred ;  or  some  of  the  laminss  are 
entirely  wanting,  and  these  form  a  white  friaUe  mass  like  chalk ;  in 
others,  they  appear  semi-crystalline,  as  if  made  up  of  numerous  small 
crystals  confusedly  aggregated  together.  In  calculi  that  hare  a  crystal- 
line and  glistening  texture  the  triple  phosphate  is  most  abundant*  while 
the  calcareous  phosphate  is  in  excess  in  those  which  have  an  amorphous 
earthy  appearance." 
CarboMts  of  8.  The  carbonate  of  lime  calculus  is  a  very  rare  form.  Thudichum 
^"■f.  says  that  prostatic  ddculi  sometimes  consist  almost  entirely  of  this  sub« 

^^^"'        stance.    In  Guy's  Museum,  No.  2I87^»  such  a  vesical  stone  exists  of  a 
snow-white  colour,  with  a  nucleus  of  uric  acid.     Odling  says   that 
calculi  which  have  undergone  partial  decomposition  in  the  bladder  often 
contain  this  ingredient. 
Xanthie  9.  The  urie  (of  Liebig)  or  xamtMo  oxide  calculus,  which  bears  a 

jiiculai  ^^^^"^  rehition  to  uric  acid,  is  as  rare  as  the  last  Dr.  Maroet  detected  the 
substance  in  a  stone  of  eight  grains'  weight,  but  no  remuns  of  it  are 
at  Guy's.  Stromeyer  re-discovered  it  in  a  stone  removed  by  Langen- 
beck  weighing  835  grains.  This  stone  was  laminated,  of  a  br^ht 
brown  colour.  A  portion  of  this  calculus  is  in  Guy's  Museum,  No. 
2146»«. 
^}^*»**  10.  The  fibrinout  eaUmlue  of  Marcet  and  Prout  requires  notice.    It 

^'        must  be  regarded,  according  to  Bird,  as  a  portion  of  dried  inspissated 
albuminous  matter  exuded  from  an  irritated  kidney.    These  pseudo- 
calculi  present  considerable  lustre  and  a  vitreous  fracture. 
Uro-steaUth       H.  The  uro-steaUth  caUmlut  seems  to  be  made  up  of  fatty  matter.  It 
ealcolat.        y^  y^^^  described  in  Heller's  'Archives,'  1844-5,  and  by  Moore  in  the 
'Dublin  Quart.  Joum.'  for  1854.    In  Hunter's  collecUon  there  is  like- 
wise a  fine  specimen  of  the  kind. 
Blood  calcufi.      12.  Blood  calculi  have  likewise  been  described.    Maroet  has  given 
an  account  of  such,  and  Roberts  of  one  taken  from  a  sheep  by  Mr. 
Lund,  of  Manchester;  all  recorded  cases  were  connected  with  renal 
hsBmaturia.    Silica  is  an  occasional  ingredient  in  a  stone,  as  are  the 
urates  of  soda  and  lime. 

With  this  brief  description  of  the  varieties  of  stones,  for  much  of 

which  I  am  indebted  to  Poland's  article  in '  Holmes's  System,'  it  may  be 

DisgaoiiB  of  well  to  consider  if  any  diagpiosis  of  their  nature  can  be  made  bdEbre 

chin^«M>f  *^^^  removal,  and  for  this  purpose  the  character  of  the  urine  is  of 

urine.  P^*  Yalne, 

If  it  be  acid  the  stone  is  probably  uric  acid  or  oxalate  of  lime,  or  a 
'  mixture  of  the  two ;  and  as  the  uric  acid  is  more  common  than  the 
oxalate,  probabilities  point  to  it.  When  the  urine  contains  either  ingre- 
dient, the  nature  of  the  layer  that  is  being  deposited  is  esteblished. 

Gouty  people,  again,  are  more  prone  to  uric  acid  than  to  oxalate 
calculi. 

If  the  uri»e  he  alkaline  from  Jixed  alkali,  as  indicated  by  the  per- 
mMBeot  efaaoge  in  the  test  paper,  the  earthy  phosphates  or  the  carbonate 
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of  lime  calculi  are  indicated ;  if  from  the  carbonate  of  ammonia  the 
result  of  decompoeition  of  the  nrine,  the  mixed  phosphates;  that  is,  that 
a  crost  of  these  is  beinff  deposited  npon  an  unknown  nadeus. 

When  a  small  stone  nas  been  previously  passed  and  examined,  great 
help  is  given  towards  the  formation  of  an  opinion,  and  also  when  gravel 
has  been  passed. 

In  England  one  person  in  100,000  dies  annually  from  stone,  in  Scotland  On  Areqwncy 
one  in  50,000,  and  in  Ireland  one  in  200,000,  and  the  proportion  of  deaths  ^  *t<H^ 
varies  frreatly  in  different  districts.  Cadge  informing  us,  in  his  very 
able  address  given  before  the  British  Med.  Assoc,  for  1874,  that  in 
Norfolk  the  mortality  from  stone  is  one  in  about  42,000,  and  in  Cheshire 
one  in  about  425,000. 

The  bUla  of  mortality  indicate  that  ten  males  die  to  one  female  in  the  sexes. 
from  calculous  disease,  and  stone  is  said  to  be  found  in  men  twenty 
times  more  frequently  than  in  women.  It  is  probable,  however,  that 
stones  form  as  readily  in  one  case  as  in  the  other,  bat  that  in  women, 
owing  to  the  shortness  of  the  urethra  and  its  capability  of  dilatation, 
they  are  more  readily  discharged,  large  stones  being  not  rarely  dis- 
charged in  the  female  sex  by  natural  efforts.  (Vide  Stone  in  Female.) 
The  statistics  of  M.  Civiale,  Coulson,  and  Thompson  would  indicate  that  Age  at  vfaish 
about  60  per  cent,  of  the  cases  of  calculi  are  found  in  subjects  under  cairalas  met 
twenty  years  of  age,  10  or  12  per  cent,  in  those  between  twenty  and  ^^ 
forty,  12  to  15  per  cent,  in  those  between  forty  and  sixty,  and  aboat  10 
to  12  per  cent,  above  sixty.  But  in  taking  these  absolute  numbers  and 
eomparing  them  with  the  relative  numbers  of  persons  living  at  tht 
different  periods  of  life  named,  it  would  appear  that  children  and  young 
persont  are  less  liable  to  calculous  disorders  than  has  been  commonly 
fupposed,  and  that  from  twenty  years  and  upwards  the  tendency  goes 
on  increasing  in  a  very  remarkable  manner  to  the  end  of  life ;  or,  as 
Sir  H.  Thompson  puts  it,  "  that  the  proportion  of  elderly  calculous 
patients  to  the  existing  population  at  their  own  ages  is  larger  than 
the  proportion  of  chil&n  afliicted  is  to  the  number  of  existing 
ehildren." 

Two  thirds  of  the  cases  of  stone  as  they  come  under  our  notice  in 
hospital  practice  are  in  children,  and  half  of  these  are  under  five  years 
of  age.  These  young  ones  are  also  generally  of  a  healthy  and  ruddy 
aspect,  and  form  a  contrast  t»  the  children  admitted  for  other  diseases^ 
the  formation  and  presence  d  a  stone  in  young  life  being  apparently 
not  incompatible  with  good  health. 

With  respect  to  the  causes  of  stone  I  quite  think,  with  Cadge,  that  Censes  of 
**  it  is  safer  to  attribute  lithuria  to  dyspepsia  and  malassimilation,  which  '^<*'^' 
probably  concerns  all  the  digestive  organs,  than  to  fix  the  fault 
mainly  on  one,"  and  I  am  disposed  to  think  that  the  same  Surgeon  is 
right  when  he  attempts  to  show  it  is  from  the  want  of  milk  as  an  ordi- 
nary article  of  diet  that  this  condition  arises;  and  that  whilst  in  the 
ehildren  of  the  poor  stone  in  the  bladder  is  so  common  as  to  constitute 
half  the  whole  number  of  cases,  it  ia  seldom  met  with  in  the  more 
opulent  classes. 

8T0HE  nr  THE  BLADDEB. 

When  a  stone  baa  found  its  way  into  the  bladder  from  the  kidney.  On  eskntas 
It  mmj  give  rise  to  no  more  marked  tjmptom  than  a  iU|jbt  WDtt^  nite. 
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irritation ;  and  this  symptom  will  disappear  as  toon  as  the  stone  has 
passed  with  the  urinary  stream. 

When  the  calculns  rests  in  the  bladder  and  increases,  it  makes  itself 
known  by  more  characteristic  symptoms ;  bat  these  symptoms  differ 
widely  in  different  subjects,  and  they  apparently  have  little  to  do  with 
the  nature  of  the  stone. 

In  some  cases — indeed,  in  the  migority — ^the  symptoms  are  so  slight 
that  they  are  disregarded,  whilst  in  the  larger  number,  when  advice  is 
sought,  the  symptoms  have  frequently  existed  for  many  months,  if  not 
for  years.  Indifference  or  carelessness  may  occasionally  be  the  cause 
of  tiiis  deky,  but  as  a  rule  it  is  due  to  the  uncertainty  of  the  sym* 
ptoms  and  the  comparatively  little  inconvenience  the  patient  suffers. 
It  is  a  rare  thing,  however,  for  a  parent  to  seek  professional  advice  for 
a  child  suffering  with  stone,  until  hmmaturia  has  been  observed,  some 
prolapse  of  the  rectum  has  taken  place,  or  the  pain  which  the  child 
experiences  after  micturition  has  caused  evidence  of  great  distrets  ; 
although  in  such  a  case  the  Surgeon  will,  upon  inquiry,  generally 
learn  that  for  many  months  the  child  has  been  observed  to  play  with 
or  drag  the  penis  after  micturition ;  that  the  stream  has  occasionally 
been  interrupted  in  its  flow ;  and  that  a  frequent  call  to  make  water 
has  long  existed. 

When  a  patient  is  seen  with  these  symptoms  the  presence  of  a 
calculus  may  be  fairly  suspected ;  although  its  existence  can  only  be 
affirmed  positively  on  its  absolute  detection  by  a  sound.  For  nearly 
■11  the  symptoms  which  have  been  enumerated  can  be  produced  by 
other  and  less  important  conditions ;  an  elongated  and  adherent  pre* 
puce  having  in  a  child  been  already  shown  to  be  the  chief. 

Betention  of  urine,  or  incontinence  of  urine,  are  also  symptoms  for 
which  the  Surgeon  may  be  consulted  by  a  patient  with  stone;  and  if 
the  patient  be  a  child,  the  probability  that  a  calcnlua  is  the  cause  is 
very  strong.  When  incontinence  eusts,  it  frequently  indicates  the 
presence  of  a  calculus  which  has  been  forming  for  a  lengthened 
period,  and  which  is  often  connected  with  organic  renal  as  well  as 
vesical  changes. 

In  adult  Ufe  indifference  to  earlv  symptoms  is  not  common,  and  a 
man  suffering  constantly  from  a  frequent  desire  to  pass  water,  will 
generally  at  once  seek  advice ;  and  as  in  some  cases  this  is  the  only 
symptom  of  stone,  it  should  not  be  disregarded  and  treated  lightly. 
The  Surgeon  should  consequently  introduce  a  sound,  this  being  the 
readiest  and  best  means  of  proving  whether  a  stone  be  the  cause  or 
not.  In  the  majority  of  cases,  however,  the  symptoms  which  have 
been  already  mentioned  will  be  present  in  different  degrees  of  severity 
or  in  different  combinations,  and  the  symptoms  that  indicate  the  presence 
of  a  calculus  will  be  found  to  vary  f^m  the  slightest  irritation  of 
the  bladder  to  the  severest  agony.  The  importance,  however,  of  an 
early  detection  of  a  calculus  is  so  great,  that  it  is  better  in  every  case 
of  persistently  irritable  bladder,  which  is  not  palpably  the  product  of 
another  affection,  to  suspect  the  existence  of  a  stone,  and  to  examine 
the  patient  with  a  sound,  than  to  run  the  slightest  risk  of  overlooking 
its  presence,  and  thus  of  increasing  the  dangers  (which  are  always 
great)  of  exciting  or  keeping  up  organic  disease  in  the  bladder,  and 
more  particularly  in  the  kidney ;  for  it  should  be  remembered  that 
the  prewnce  of  a  calculus  is  chiefly  dangerous  to  life  from  the  organio 
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Rnal  changes  it  U  liable  to  excite ;  and  that  neither  the  operation  of 
litbotrity  nor  lithotomy  is  commonly  fatal  if  no  such  changes  have 
taken  place.  The  early  detection  of  a  stone  becomes  therefore  neces- 
nrlly  a  point  of  the  highest  importance ;  for  the  duration  of  life  and 
the  success  of  any  operatiye  measures  mainly  depend  upon  the 
absence  or  presence  of  renal  mischief;  and  the  excitation  of  this  is  chiefly 
determined  by  the  prolonged  presence  of  a  calculus  in  the  bladder. 

The  confirmed  symptoms  of  vesical  calculus  in  the  adult  are  pain  Conftrmed 
of  different  degrees  of  intensity  referred  to  the  bladder,  aggravated  iymptomi  of 
on  any  sudden  movement,  and  by  riding,  jumping,  or  jolting  of  the  J[^(2,t."^ 
body.     Ftdn.  during  the  act  of  micturition,  and  particularly  after- 
wards, extending  along  the  urethra  to  the  penis ;  exhausting  straining, 
and  the  passage  of  blood.    During  the  flow  of  urine  a  sudden  arrest 
of  the  stream  will  often  be  observed,  this  arrest  being  followed  after  Subjectire 
the  lapse  of  a  moment  of  time  by  the  return  of  the  flow,  and  this  symptoms. 
interruption  may  be  repeated  more  than  once  in  each  act  of  micturi- 
tion.    Retention  or  incontinence  of  urine  sometimes  complicates  the 
case.    Rectal  irritation  and  tenesmus  are  also  frequent  symptoms ;  and 
reflected  pains  along  certain  nerves,  with  or  without  prolapse,  are  very 
constant.    Thus,  pain  in  the  glans  penis  is  most  common,  and  pain  in 
the  scrotum,  perinaBum,  and  down  the  thighs.    John  Hunter  relates  a 
ease  of  stone  in  which  pain  in  the  left  forearm  was  the  only  indication 
of  a  want  to  make  water.    Sometimes  the  bladder  symptoms  may  be 
■erere  for  a  time  and  then  cease,  or  suddenly  appear  after  any  extra 
exertion.     In  the  former  case  the  stone  prolmbly  becomes  fixed  in  a 
aaccolns  and  ceases  to  irritate  as  a  foreign  body;  in  the  latter,  it 
escapes  from  a  sacculus  and  makes  its  presence  known.    As  long  as  Condition  of 
the  bladder  remains  healthy  the  changes  in  the  urine  will  be  but  urine. 
slight,  but  when  the  stone,  acting  as  a  foreign  body,  has  set  up  cystitis, 
ill  the  symptoms  of  that  affection  will  appear,  with  the  muco-purulent 
discharge  and  ammoniacal  urine. 

When  the  symptoms  have  existed  for  any  lengthened  period,  the 
probabilities  of  renal  complication  are  great ;  and  possibly  albuminous 
urine  with  lumbar  pain  and  anasarca  will  appear. 

In  rare  cases  a  persistent  erection  of  the  penis  is  present. 

But  these  symptoms  of  stone  are  merely  subjective;  they  are 
those  given  by  the  patient ;  they  are  possibly  suggestive  of  the  affec- 
tion, but  are  not  conclusive,  and  may  all  be  produced  by  other 
Madder  affections.  The  only  conclusive  evidence  is  that  furnished  by 
the  physical  examination  of  the  bladder,  by  the  *' sounding''  of  the  On  sounding. 
patient  with  a  metallic  sound  or  catheter,  and  the  **  ringing"  of  the 
■tone  against  its  end. 

For  the  purpose  of  sounding  a  patient  suspected  of  stone  the  hori-  Pontion  of 
sontal  position' should  be  selected,  and  it  is  well  to  raise  the  pelvis  on  P^^i^^ 
a  pillow.   The  bladder  should  contain  a  few  ounces  of  urine,  if  possible, 
three  or  four  being  enough,  eight  being  ample,  and  the  rectum  should 
be  empty.    When  the  bladder  is  empty  some  few  ounces  of  water 
ahoold  be  injected.    For  a  child  a  small  bulbous  catheter  or  sound  Instrument 
ihoold  be  used  (Fig.  298),  with  a  short  sharp  curve,  the  bulbous  end  >«le«^* 
being  one  size  larger  than  the  stem.    And  for  the  adult  a  similar  in- 
etniment  is  the  best  (Fig.  297) ;  the  hollow  steel  sound  of  Sir  H. 
Jbompeon  is  a  very  good  one. 
Mr.  Napier  has  recentiy  invented  a  pewter  Mpund^  which  he  oxidiBft^ 
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by  applying  nitric  acid  to  iti  surface.  When  a  stone  is  touched  by 
such  an  instrument  a  scratch  is  produced.  For  small  or  light  stones 
this  may  be  of  use. 

Fio.W.    ' 
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Fig.  m.-Cath.  No.  10.  Fig.  S98.-Cltild'i,  natual  size. 


An  instrument  with  a  long  curve  may  glide  over  the  stone,  and 
when  this  is  lodged  behind  the  prostate  will  to  a  certainty  fail  to  find 
it ;  with  it,  also,  the  sides  of  the  bladder  cannot  so  readily  be  exjAoied. 
The  short  curved  catheter  can  be  made  to  turn  downwards  to  explore 
the  base  of  the  bladder  with  the  same  facility  as  it  can  explore  the  sides. 
The  hollow  sound  or  catheter  is  better  than  a  solid  one,  for  a  stone  wiU 
often  be  detected  on  drawing  off  the  urine  from  the  bhidder,  when  its 
presence  was  uncertain  before,  the  bladder  in  the  act  of  contracting 
throwing  the  stone  upon  the  end  of  the  instrument,  and  making  its 
presence  known.    The  catheter  should  not  have  a  stylet. 

The  instrument  should  be  warmed,  freely  oiled,  and  passed  carefully 
and  slowly  into  the  bladder;  its  introduction  ought  not  to  give  pain. 
It  should  be  at  first  pushed  well  home  towards  the  posterior  part  of  the 
orfpin  to  search  its  base,  and  then  turned  first  to  one  side  and  then  the 
other  to  search  its  sides,  the  sound  being  gradually  withdrawn  and 
again  pushed  back  during  the  operation.  When  an  enlarged  prostate 
exists,  and  no  stone  has  been  felt,  and  it  is  suspected  that  the  stone  may 
lie  in  a  pouch  behind  the  so-csJled  gland,  the  beak  of  the  instrument 
should  be  turned  backwards,  and  in  this  way  every  comer  of  the  bladder 
may  be  examined.  When  no  "  ring  "  of  the  calculus  can  be  obtained 
the  water  may  be  partially  drawn  off,  and  this  manoeuvre  will  often 
ensure  success.  In  children  the  introduction  of  a  finger  into  the  rectum 
will  at  times  facilitate  the  search,  and,  indeed,  detect  the  stone^  on  the 
pressure  of  the  hand  above  the  pubes. 

A  large  stone  is  generally  touched  on  entering  the  bladder  near 
its  neck,  and  a  small  one  usually  lies  at  the  base  of  the  bladder,  either 
to  the  right  or  left  of  the  median  line ;  an  encysted  stone  is  a  rarity.  A 
stone  may  often  be  felt  at  one  time  and  not  at  another ;  when  well* 
marked  symptoms  exist  any  hasty  opinion  as  to  its  absence  is  to  be 
avoided.  Mr.  F.  L'Estrange,  of  Dublin,  has  invented  a  sounding  boaxtl 
to  be  fastened  to  the  top  of  the  sound  for  intensifying  the  noise  pro- 
duced by  the  instrument  when  it  strikes  a  stone  in  the  bladder.  It  it 
ma  jDffemouB  invention. 
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Besidet  the  presence  of  the  stone  the  operation  of  sounding  ongbt  to  Aieertain 
rereml  something  as  to  its  size  and  nature  and  whether  more  than  one  is  "^f  ^^^ 
present.    The  size  is  indicate  by  the  extent  of  surface  passed  over  by  ^  g^aak 
the  point  of  the  instrument ;  the  nature,  by  the  noise  emitted  on  the 
striking  of  the  stone.    Hard  stones,  such  as  those  of  uric  acid  or  oxakte 
of  lime,  give  a  sharps  clear,  ringing  sound ;  light  and  soft  calculi,  such 
as  the  pbosphatic,  &c.,  a  dull  sound.    The  roughness  of  the  oxalate  of 
lime  c^culus  may  also  generaUy  be  felt.    In  children,  with  the  finger 
in  the  rectum,  the  size  of  the  calculus  may  often  be  readily  made  out. 
The  character  of  the  urine,  as  already  pointed  out,  throws  some  light 
upon  that  of  the  calculus.    The  value  of  chloroform  in  facilitating  the  Use  of 
searching  for  a  stone,  more  particularly  in  children,  is  so  great,  that  it  chlorofoni. 
sbonld  almost  always  be  employed.    In  sounding,  the  Surgeon  must  FaUadet  ia 
not  be  misled  by  the  sensation  g^ven  by  the  rugous  or  roughened  •onnding. 
bladder,  the  viscus  feeling  hard  and  uneven  to  the  end  of  the  sound, 
and  the  examination  giving  pain.    When  this  condition  is  made  out  all 
sonnding  should  be  given  up,  for  the  existence  of  such  with  a  stone  is 
almost  unknown. 

In  children  the  instrument  may  strike  against  the  sacrum  or  spine  of 
the  ischium  and  mislead,  but  in  this  case  there  is  no  sound  emitted ; 
indeed,  the  Surgeon  must  be  careful  to  hear  as  well  as  to  feel  the  stone  Mut  bear 
before  be  is  satisfied  as  to  its  presence,  for  there  are  many  affections  *<*(1  ^^  ^hs 
of  the  bladder  and  prostate  that  in  their  clinical  history  and  physical  '^^^"^ 
symptoms  simulate  those  of  stone,  but  in  none  is  any  perceptible  sound 
given  when  using  the  metallic  instrument,  as  in  stone. 

In  forming  a  diagnosis  the  Surgeon  should  always  remember  that 
when  irritation  at  the  neck  of  the  bladder  arises  from  stone  it  is 
referred  to  the  glans  penis;  when  from  disease  of  the  bladder  to  the 
organ  itself;  and  when  from  disease  of  the  prostate  to  the  perinseum 
or  rectum.  The  only  unequivocal  sign  of  calculus  is  the  sound  produced 
on  striking  the  stone. 

When  a  calculus  is  suspected  in  the  female,  a  vaginal  examination  Taginal 
win  often  enable  the  Surgeon  to  feel  the  foreign  body ;  it  will  also  f^uBiuation 
renMnre  all  such  sonrces  of  fallacy  as  are  prone  to  follow  from  uterine  ^  ''''''^*' 
affections.    In  female  children  a  rectal  examination  will  do  as  well. 

Tbbaticxht. — When  a  calculus  has  been  detected  in  the  bladder.  Treatments 
there  is  but  one  form  of  treatment  which  can  be  successful,  and  that  is  v^^L"^ 
its  removal ;  for,  with  rare  exceptions,  a  stone,  if  allowed  to  remain,   ^*"^* 
will  set  up,  not  only  bladder  disease,  but  kidney  mischief,  which  will 
end  in  death. 

A  stone  may  be  removed  by  a  cutting  operation,  lithotomy  ;  or  by  a 
crushing  one,  Uthotrity ;  the  treatment  by  lithontriptics  and  electrO" 
JjfHt  has  hitherto  met  with  poor  success. 

In  fanner  times  small  stones  were  removed  from  the  bladder  by 
forceps.  Sir  B.  Brodie,  Sir  W.  Blizard,  Boyer,  George  Bell,  and  others, 
have  recorded  many  such  cases.  Sir  A.  Cooper's  celebrated  case,  in 
which  he  removed  eighty  small  stones  by  this  means,  is  well  known ; 
hai  the  practice  has  been  entirely  superseded  by  the  lithotrite. 

Idthoatriptici,  or  stone  solvents,  were  used  long  before  the  composi-  On 
tioQ  of  nrinary  calculi  had  been  made  known ;  they  were  mostly  alka-  UUumtiipties. 
.line  remedies ;  and  the  most  celebrated  nostrum  of  Joanna  Stephens, 
for  which  the  Government  of  1739  gaye  a  reward  of  £5000,  was  com* 
pond  of  hnrni  eggshells  and  snails^  with  Alicante  soap.   Prout  tho^^ 
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the  value  of  fluid  as  a  solvent  in  calculous  affections ;  Chevallier,  of 
alkalies;  and  Ch.  Petit,  more  particularly  of  the  Vichy  springs;  and 
there  can  he  no  little  douht  that,  in  the  lithic  acid  form  of  stone, 
alkalies  have  an  undeniahle  influence  in  checking  their  increase,  if  not 
in  aiding  their  solution.    In  other  stones  they  have  no  such  influence. 

Dr.  Roberts,  who  has  recently  paid  much  attention  to  this  subject 
('  Med.-Chir.  Trans.,'  1865),  seems  to  think  that  "  the  results  obtained 
by  his  experiments  demand  a  considerable  modification  of  the  prevail- 
ing opinion  regarding  the  inutility  of  the  solvent  treatment ;  they  sug- 
gest an  essential  improvement  in  the  treatment  of  renal  calculi ;  they 
indicate  that  uric  acid  and  cystine,  under  certain  circumstances,  are 
capable  of  solution  in  the  bladder,  by  means  of  alkaline  salts  adminis- 
tered by  the  mouth,  at  a  rate  which  admits  of  practical  application  ; 
and  that  in  picked  cases  a  solvent  treatment  deserves  to  be  resolutely 
tried."  He  adds,  however,  '*that  the  solvent  treatment  is  only 
applicable  in  those  cases  of  vesical  calculi  in  which  the  urine  is  acid, 
the  stone  not  large,  its  composition  known  to  be  uric  acid,  or  strongly 
suspected  to  be  such."  The  best  solvents  are  the  acetate  or  citrate 
of  potash,  sufficient  doses  being  given  to  make  the  urine  neutral^  not 
4dkaline, 

Brodie  showed  that  the  injection  into  the  bladder  of  a  solution  of 
nitric  acid — two  or  three  minims  to  the  oance  of  water — had  the  power 
of  dissolving  phosphatic  calculi ;  and  upon  this  suggestion  other  ex- 
perimenters have  tried  other  fluids,  such  as  weak  alkaline  solutions  for 
uric  acid  calculi,  carbonate  of  lithia,  borax,  and  acetate  of  lead,  &c. ; 
but  there  is  this  great  disadvantage  in  the  practice,  that  the  solutions 
are  apt  to  irritate  the  bladder,  and  thus  do  more  harm  than  good.  In 
the  uric  acid  and  oxalate  of  lime  calculi,  they  are  almost  useless.  In 
the  phosphatic  stones  most  Surgeons  admit  the  value  of  the  practice,  a 
solution  of  diluted  nitric  acid,  5ij  to  a  pint  of  water»  ii^'ected  into  a 
bladder  where  phosphates  are  being  deposited,  in  many  cases  being 
of  gpreat  value.  Such  a  practice  must,  however,  be  carried  out  with 
great  caution. 

The  aid  of  the  galvanic  battery  has  been  employed  to  break  up  stones 
by  Br.  Bence  Jones,  Sir  W.  0'ShaughneBsy,and  others;  but  the  success 
which  has  attended  the  experiments  has  not  been  enough  to  warrant  the 
recommendation  of  the  means. 

Small  stones  may  often  be  washed  out  of  the  bladder  by  means  of 
the  urine ;  and  patients  who  are  prone  to  the  passage  of  renal  calculi 
into  the  bladder,  and  to  the  formation  of  lithic  acid  or  other  gravel, 
should  be  directed  once  a  day,  when  the  full  bladder  is  about  to 
discharge  its  contents,  to  arrest  the  flow  of  urine  by  holding  the 
penis,  and  then  suddenly  to  allow  the  stream  to  flow;  in  this  way 
the  water  passing  with  a  rush,  carries  away  any  small  stone  or 
Band  that  might  be  resting  in  the  bladder.  I  have  known  this 
practice  to  be  followed  by  good  success.  Old  men  should  do  this  on 
their  hands  and  knees.  When  a  stone  is  too  large  to  pass  in  this 
wav,  it  must  be  removed,  and  that  is  to  be  done  by  means  of  lithotomy 
or  Uthotrity. 

Before  passing  on,  therefore,  to  the  operations  themselves,  it  may  be 
well  to  consider  the  different  classes  of  cases  to  which  these  two  opera* 
tions  are  respectively  applicable. 
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Stone  in  the  bladder  in  children  may  safely  be  treated  by  lithotomy.  Lithotomy  in 
It  oogbt  to  be  performed  as  soon  as  a  stone  has  been  detected  in  the  children, 
bladder,  for  the  dangers  of  any  individoal  case  can  be  fairly  measured 
by  the  size  of  the  stone  and  the  duration  of  the  symptoms.  The 
longer  a  calculus  has  existed,  the  greater  are  the  probabilities  of  renal 
disuse  complicating  the  case ;  and  the  dangers  of  lithotomy,  indepen- 
dently of  its  own  special  ridks,  are  mostly  due  to  the  kidney  aflection. 
When  the  stone  is  large,  the  neck  of  the  bladder  may  be  so  injured  as 
to  set  ap  a  fatal  peritonitis,  and  btemorrhage  may  in  exceptional  cases 
cause  death ;  but  in  skilful  hands  the  operation  of  lithotomy,  in  patients 
under  puberty,  is  most  successful. 

Sir  W.  Fergusson  tells  us,  in  his  College  Lectures,  that  out  of  fifty  Statistics 
cases  of  lithotomy  in  children  he  has  lost  only  two.  In  my  own  prac-  favourable. 
tice,  out  of  upwards  of  thirty  cases  under  puberty,  I  have  lost  but  one, 
and  in  that  the  patient  was  ten  years  old;  he  had  had  symptoms  all  his 
life,  and  incontinence  of  urine  for  four  years.  The  stone  was  two 
ounces  in  weight,  and  two  inches  in  diameter.  He  died  with  peritonitis 
and  extreme  disorganization  of  the  kidney. 

In  children,  therefore,  it  may  be  safely  asserted  that  success  may  with 
some  confidence  be  looked  for  after  lithotomy,  when  performed  with 
care  and  skilL  "  It  may  reasonably  be  doubted  if  better  can  be  done 
before  fifteen  than  cutting  for  stone." — Fergusson. 

Lithotrity  in  a  child,  with  fine  instruments,  may  be  a  justifiable  opera- 
tion in  exceptional  cases  when  the  calculus  is  known  to  be  yery  small ; 
but,  as  a  rule,  in  patients  under  puberty,  lithotomy  ought  to  be  selected. 
In  Great  Britain  this  practice  is  generally  followed  by  Surgeons ;  al* 
though  in  France  lithotrity  is  more  often  selected. 

In  fltone  in  the  bladder  in  adolti,  however,  no  such  general  rule  can  Lithotrity  to 
be  laid  down,  although  it  may  safely  be  asserted  that,  whenever  a  stone  ^^^^^ 
is  found  in  the  bladder  of  a  male  adult,  its  removal  by  lithotrity  ought 
primarily  to  be  entertained,  lithotomy  being  had  recourse  to  only  when 
lithotrity  is  inapplicable.  In  tolerably  healthy  subjects,  where  the  stone 
is  small  or  of  moderate  dimensions— that  is,  about  one  inch  in  diameter 
— lithotrity  is  to  be  preferred  to  lithotomy,  as  the  danger  of  lithotomy 
rapidly  increases  with  age,  the  mortality  being  one  in  eight  between 
seventeen  and  forty,  one  in  four  above  that  age. 

"  When  lithotrity  is  employed  for  stones  as  large  as  a  date,  or  a  small  «?*  u°°  **' 
chestnut— and  it  is  impossible  to  deny  the  excellent  chance  of  success  xhompson. 
which  this  method  offers  to  the  subjects  of  such  stones — a  certain,  but 
still  only  small  proportion,  of  deaths  must  be  expected ;  and  the  rate  of 
mortality  will  correspond  with  augmentation  in  the  size  of  the  stones, 
and  with  the  amount  of  existing  disease  and  age  on  the  part  of  the 
patient.  Given  a  small  stone  in  a  fairly  healthy  person,  and  success  is 
certain ;  the  possibility  of  contingency  in  such  a  case  depending  only 
on  the  presence  of  those  remote  and  excessively  rare  conditions  which 
will  make,  for  an  indiv  idual  here  and  there,  the  mere  passing  of  a 
catheter  a  cause  of  death.  In  an  adult  subject,  with  a  urethra  of  good 
calibre,  and  not  over-irritable — with  a  xjrostate  of  normal  size,  or,  if 
enlarged,  not  over-sensitive,  or  interfering  with  the  passage  of  the 
lithotrite — with  a  bladder  fairly  healthy,  and  capable  of  containing  at 
least  four  ounces  of  urine — a  moderate  stone,  and  a  patient  endowed 
with  good  health  and  an  ordinary  amount  of  pluck,  the  operation  of 
lithotrity  may  be  undertaken  with  every  prospect  of  succeM.'^    Hxxdi 
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is  the  opinion  of  Sir  H.  Thompson,  after  204  opentions  on  patientf 
averaging  sixty-one  years  of  age,  with  only  thirteen  deaths,  or  1  in 
15i  cases.    ('  Med.-Chir  Trans.,'  1870.) 

When  severe  bladder  mischief  complicates  the  case,  lithotrity  is  out 
of  qoestion,  and  lithotomy  should  be  selected,  althoogh  experience  con* 
firms  what  C.  Hawkins  has  stated,  that  lithotrity  may  he  performed 
with  snccess  when  the  bladder  has  been  in  a  very  considerable  state  of 
irritation,  and  secreting  much  ropy  mucus.  The  urritation  and  the 
secretion  of  mucus  diminish  as  the  operations  are  performed,  and  nearly 
cease  before  the  whole  of  the  calculus  has  been  removed.  These  cases, 
certainly,  require  much  caution  in  their  management ;  still  they  are  by 
no  means  those  in  which  lithotrity  is  to  be  rejected. 

When  renal  disease  can  be  made  out  to  exist,  lithotrity  is  no  more 
favourable  an  operation  than  lithotomy ;  when  associated  with  bladder 
complications,  the  cutting  operation  is  probably  the  right  one  to  adopt, 
even  if  adopted  only  as  a  means  of  giving  relief,  although,  when  the 
stone  is  small  and  the  renal  symptoms  are  uncertain,  lithotrity  may  be 
undertaken  with  success. 

When,  however,  the  Surgeon,  on  passing  an  instrument  into  the 
bladder,  finds  the  urethra  narrow  and  irritable,  "the  neck  of  the 
bladder  and  mucous  membrane  particularly  sensitive,  the  prostate 
somewhat  large  and  so  firm  in  sulMtance  that  it  has  been  difficult  to 
pass  a  sharp«curved  instrument ;  the  bUulder  disposed  to  throw  oS  ito 
fluid  contents;  the  stone  large,  perhaps  more  than  one,  and  possibly 
withal  an  irritable  temperament  and  a  want  of  moral  and  physical 
courage,  it  is  to  me,"  writes  Fergusson  (<  Lect  on  Prog,  of  Surg.,' 
1867),  "  very  doubtful  if  the  operation  of  lithotrity  should  be  re- 
sorted to ;"  although,  he  adds,  it  is  remarkable  how,  in  some,  these 
conditions  become  modified  by  care  and  "preliminary  manipulative 
treatment" 

Paralysis  of  the  bladder  does  not  positively  preclude  the  practice  of 
lithotrity,  although  it  necessitates  extra  care  and  gentleness  in  mani- 
pulation, and  may  require  the  mechanical  removal  of  the  fragmento  by 
a  scoop  or  Clovei^s  apparatus.  (Fig.  274.)  An  enlarged  prostate,  unless 
mechanically  interfering  with  the  introdaction  of  the  instrument,  is  by 
no  means  an  insuperable  bar  to  lithotrity. 

"Formerly,"  wrote  Aston  Key  (1887,  *  Ghiy's  Reports'),  "patients 
labouring  ander  calculous  disorders  enterteined  a  feeling  of  dread, 
almost  amounting  to  horror,  at  the  idea  of  having  a  stone  in  the  bladder. 
But  since  the  introduction  of  lithotrity  they  no  longer  entertoin  the 
dread  of  their  symptoms  depending  on  the  presence  of  a  stone,  and 
when  the  stone  is  found  they  cheerfully  make  up  their  minds  to  undergo 
an  operation,  which  they  regard  as  free  from  danger,  and  nearly  so 
from  pain.  I  have  known  a  patient,  and  more  than  one,  to  be  pleased 
with  the  discovery  of  a  stone  in  the  bladder,  convinced,  as  he  expressed 
it,  thit  he  could  look  for  an  easy  cure  from  the  new  operation.  The 
exaggerated  statemente  of  the  advanteges  of  lithotrity  have,  then,  not 
been  unattended  with  good ;  they  have  been  the  means  of  inducing 
persons  to  come  forward  to  obtein  relief  when  the  disease  was  incipient 
and  tlie  stone  small.  Since  the  introduction  of  lithotrity  the  Surgeon 
examines  the  bladder  with  great  care,  knowing  the  importence  of  dis- 
covering the  calculus  at  the  earliest  period.  The  early  symptoms  of  stone 
Mre  tbuM  watched,  with  nu)re  jealousy  on  the  part  of  the  Surgeon,  and  are 
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not  10  lempnloaily  ooncetled  bj  the  patient.  The  adyantages  of  an  earlj 
knowledge  of  the  existence  of  a  stone,  and  of  prompt  measares  for  iti 
remormi,  are  known  to  both.  The  remit  of  this  is,  that  patients  apply 
for  advice  when  the  stone  is  small,  the  bladder  nnii^'nred  bj  its  pre- 
sence, and  the  kidneys  free  from  disease.  In  three  persons  oat  of  f onr 
who  apply  for  advice  for  symptoms  of  calcnlos,  the  size  of  the  stone 
and  tbe  conditions  of  the  Tiicas  render  lithotrity  an  easy  and  a  safe 
operation." 

Theee  extracts  which  I  have  given  from  Aston  Key's  paper,  written 
thirty-eight  years  ago^  might  have  been  from  the  pen  of  a  more  recent 
writer.  They  most  accurately  represent  the  advantages  of  what  was 
then  called  the  new  operation,  and  prove  how  the  great  Surgeon  who 
wrote  them  recognised  its  value. 

It  woold  thus  appear  that  in  children  lithotomy  ought  to  be  the  rule,  Sumnvy. 
lithotrity  the  exception.  In  aduUt,  lithotrity  ought  to  be  the  rule  and 
lithotomy  the  exception,  the  latter  operation  being  selected  only  when 
the  former  is  impossible  from  some  urethral  or  prostatic  irritability  or 
mechanical  obstruction,  severe  bladder  disease,  or  a  large  stone.  Renal 
disease  in  all  cases  renders  doubtful  the  prognosis  of  any  operative 
procedure,  the  weight  of  evidence  tending  in  favour  of  a  cutting  rather 
than  a  crashing  operation  under  such  circumstances,  although  when 
the  stone  is  small  lithotrity  is  not  preclnded. 

In  cases  in  which  neither  operation  is  to  be  recommended,  or  when  When 
both  are  rejected,  it  is  woudeif  ul  by  care  and  good  advice  how  long  {J^^^^J^  ^^ 
patients,  the  subjects  of  stone  and  organic  disease,  will  at  times  live,  y^  adopted. 
and  how  little  irritation  a  calculus  sometimes  causes ;  and  although  the 
knowledge  of  this  fact  should  not  induce  a  Surgeon  to  leave  alone  a 
patient  who  has  a  stone,  it  is  enough  to  enable  him  to  give  hope  and 
encouragement  to  one  whose  life  would  be  endangered  by  any  surgical 
attempt  at  its  removal,  for  palliative  treatment  is,  doubtless,  a  source  of 
great  comfort  and  a  valuable  means  of  prolonging  life. 
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*•  In  the  whole  of  my  professional  experience,"  says  Fergusson  in  his  On  lithotrity. 
College  Lectures,  1867»  *'  I  know  not  of  a  useful  operation  which  has  ^PJ^SS    it. 
been  so  shamefully  overpraised,  and  thereby  damaged  in  character  as  ^••P*'™**  *^ 
lithotrity.    I  know  not  any  process  in  surgery  requiring  more  fore- 
thought, knowledge,  manipulative  skill,  and  after-judgment."    <'Nor 
is  it  possible,"  writes  Thompson,  "to  conduct  all  the  manipulations 
with  too  much  care  and  gentleness."    These  opinions,  emanating  as 
they  do  from  the  two  most  experienced  lithotritists  of  the  present  day, 
ought  always  to  be  remembered,  for  they  are  true  to  a  degree  that 
Surgeons  only  who  have  had  some  experience  in  the  operation  can 
appreciate.    To  Mr.  Elderton,  a  Northampton  Surgeon,  is  due  the 
merit  of  being  the  first  to  construct  an  instrument  for  the  purpose  of 
crashing  a  calcnlus,  and  enabling  the  patient  to  pass  it  by  the  urethra 
('  Edin.  Med.  and  Surg.  Journal,'  April,  1819) ;  but  lithotrity  was  first  When  first 
realised  as  an  operation  and  successfully  practised  by  Civiale  in  1824,  performed. 
and  to  him   the  profession  is  chiefly  indebted    for    the    operation, 
ahhoagh  Leroy  d'Etiolles,  Henrteloup,  Amussat,  and  others  did  much 
towuds  fKfimxmg  the  practice.  It  is  probably,  however,  to  Heutte^Km^ 
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Aiteratoreof  that  British  Snrgeoni  are  mostly  indebted!  for  he  came  orer  to  l&ig- 
Ike  •nlject.  ^jj^  about  1829,  and  explained  fully  to  the  profession  the  mechanism 
of  his  improved  instrumenti  and  the  steps  of  the  operation,  and  on  the 
invitation  of  Mr.  Aston  Key  this  instnnation  was  given  in  the  theatre 
of  Guy's  Hospital.  Weiss,  however,  in  1823,  had  devised  a  screw 
lithotrite,  and  after  Heurteloup's  visits  and  probably  from  informa* 
tion  acquired  through  him,  so  improved  it  that  all  modern  instruments 
are  based  upon  that  then  introduced.  Aston  Key,  Brodie,  Costello, 
Hodgson,  Fergusson,  and  others,  subsequently  practised  the  opera- 
tion, and  upon  the  result  of  their  experience,  with  that  of 
Civiale,  the  operation  has  become  a  recognised  one,  the  instru- 
ments employed  having  been  vastly  improved,  and  their  use  better 
understood. 

In  1829  1  find  Aston  Key  read  a  paper  on  lithotrity  at  the  Hun- 
terinn  Society,  with  a  successful  case,  and  in  the  '  Ouy^s  Reports '  for 
1837  will  be  found  a  masterly  paper  upon  the  subject  by  the  same 
Surgeon.  In  1834  Fergusson  also  wrote  on  lithotrity  in  the  *  Edin. 
Med.  and  Surg.  Journal,'  into  which  he  introduced  his  rack  lithotrite, 
and  to  him,  to  Sir  B.  Brodie,  Sir  H.  Thompson,  and  Charles  Hawkins^ 
most  of  our  modem  improvements  are  due. 

In  a  former  page  the  difficult  question  was  briefly  discussed  as  to 
the  class  of  cases  in  which  lithotrity  should  be  selected,  and  in  this  the 
mode  of  operation,  the  preliminary  and  after-treatment,  are  to  be  ex- 
plained. For  it  may  safely  be  stated  that  no  cases  require  more  careful 
preparatory  treatment  than  those  now  under  consideration,  and  more 
cautious  after-treatment. 

Starling,  then,  with  the  assumption  that  our  patient  is  middle  aged 
and  healthy ;  the  stone  of  moderate  dimensions  and  not  too  hard ;  the 
urethra  of  normal  size ;  bladder  healthy  and  well  capable  of  retaining 
about  four  or  six  ounces  of  urine — conditions  under  which  operative 
Cases  interference  ought  to  be  most  favourable — it  is  always  well  to  keep  the 

favooTable      patient  quiet  for  a  few  days,  and  to  test  the  urethra  and  bladder  as 
for  mhotnty.  ^  theip  capabilities  of  bearing  the  mechanical  irritation  of  the  instru- 
ment by  the  introduction  of  a  sound ;  attention  should  be  paid  at  the 
same  time  to  the  condition  of  the  secretions,  &c.    With  every  atten- 
tion, however,  it  is  not  uncommon  to  meet  with  cases  in  which  the 
mere  passage  of  a  sound  is  followed  by  severe  local  and  constitutional 
disturbance,  and  in  lithotrity  such  a  complication  is  most  detrimental ; 
on  the  other  hand,  where  irritability  exists  the  occasional  introduction 
of  an  instrument  is  often  followed  by  relief. 
Preliminary        When  the  bladder  is  inflamed  and  irritated  by  the  presence  of  a 
treatment,      stone,  rest  is  most  essential,  with  the  use  of  alkalies  and  the  decoc- 
tion of  the   Triticum  repens,   or  other    drugs  suitable  for  cystitis. 
When  the  urine  is  ammoniacal  the  bladder  should  be  emptied  and 
washed  out. 

By  these  means  the  symptoms  may  subside,  and  the  bladder  become 
capable  of  retaining  sufficient  urine— four  to  six  ounces — to  allow  of 
the  operation  being  performed,  where  before  it  would  have  been 
impossible. 

**  If  a  stone  be  small,  and  it  be  possible  to  make  away  with  it  at  a 
single  operation,  I  should  not  mind  advising  lithotrity  on  a  very 
brief  acquaintance ;  but  if  the  operation  is  likely  to  require  two  or 
more  sittings,  then  I  should  think  it  wise  of  the  Surgeon  to  test,  as  it 
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were^  his  patient's  constilntioii  by  a  repeated  preliminary  use  of  a 
bougie  or  soand/' — Ferguuonn 

The  patient  having  been  prepared  ttit  operation  by  the  treatment 
just  laid  down,  the  bowels  elcMired  by  a  mild  aperient  or  an  enema  the 
day  before,  and  the  bladder  sufficiently  distended  by  the  patient  re- 
taining his  urine  as  long  as  he  conveniently  can  before  the  Surgeon's 
visit,  the  operation  may  be  proceeded  with. 

Operation. — The  patient  should  be  placed  upon  a  firm  horsehair 
mattress  or  sofii,  the  pelvis  raised  by  means  of  a  pillow,  and  the  knees 
slightly  raised  and  separated,  care  being  taken  that  only  such  portions 
of  the  pelvis  are  exposed  as  are  necessary  to  allow  of  the  Surgeon's 
manipulation,  for  a  sudden  chill  often  acts  upon  the  bladder  and  induces 
it  to  contract  and  expel  its  contents. 

The  instrument,  selected  by  the  Surgeon,  previously  well  warmed 
and  oiled,  is  then  to  be  carefully  introduced — no  force  being  employed 
— the  instrument,  indeed,  may  almost  be  allowed  to  fall  into  the 
bladder  by  its  own  weight,  the  Surgeon  simply  guiding  it. 

The  bladder  reached  and  the  instrument  pressed  well  into  the  organ, 
the  object  is  to  seize  the  stone,  and  this  is  either  to  be  done  by  so 
depressing  the  lithotrite  with  its  open  blades  as  to  allow  of  the 
stone  falling  between  them,  or  by  turning  the  open  instrument  to 
the  stone  ai^  picking  it  up.  T\iq  first  is  the  older  and  the  more  usual 
method,  and  the  one  I  have  commonly  adopted,  the  second  being 
useful  where  the  first  is  inapplicable,  where  the  prostate  is  enlarged 
and  the  stone  rests  in  a  hoUow  behind  it.  It  grows  in  favour  with 
experience. 


I'jii.  2Q». 
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Operation  of  htUutnty. 

I  give  the^f^,  or  English  method  (Fig.  299),  in  Brodie's  words : —  The  English 
"Tba  rule  for  seizing  the  calculus  (which  1  must  acknowledge  to  have  J*****!^'/J . 
first  learned  from  witnetting  the  very  dexterous  operations  of  Heurte-  ]^^e.'     ^ 
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loup)  is  as  simple  as  possible.  The  patient  lying  on  his  back,  the 
handle  of  the  forceps  (lithotrite)  is  elevated,  which,  of  course,  brings 
the  convex  part  of  the  curved  extremity  of  it  in  contact  witii  the 
posterior  surface  of  the  bladder,  where  it  is  contiguous  to  the  rectum. 
The  forceps  is  then  to  be  opened  by  withdrawing  the  sliding  blade  to 
a  greater  or  less  extent,  according  to  the  probable  size  of  the  calculus, 
the  fixed  blade  being  at  the  same  time  pressed  gently  downwards  in 
the  direction  o£  the  rectum.  The  object  of  this  manipulation  is, 
that  the  forceps,  being  below  the  level  of  the  other  parts  of  the 
bladder,  the  calculus  may  fall  into  it  by  its  own  weight,  and  it  is 
generally  successfuL  If  it  should  not  do  so,  the  forceps,  without 
being  moved  from  its  situation,  may  be  gently  struck  witii  the  hand 
on  one  side,  or  on  its  anterior  part,  and  the  slight  concussion  thus 
communicated  to  the  bladder  will  probably  be  sufficient  to  dislodge 
the  calculus,  and  bring  it  within  the  grasp  of  the  instrument.  If  it 
should  be  otherwise,  the  forceps,  being  closed,  may  be  very  gently  and 
cautiously  turned  to  one  side  or  the  other,  so  that  the  curved  ex- 
tremity of  it  may  make  an  angle  of  25°  or  even  3(f  with  the  vertical 
line  of  the  body,  then  opened  and  pressed  in  the  direction  of  the 
rectum  in  the  manner  already  described." 

**  When  the  prostate  gland  is  much  enlarged  there  is  sometimes  a 
difficulty  in  seizing  the  calculus,  arising  either  from  it  lying  under  that 
part  of  the  gland  which  projects  into  the  bladder  or  from  the  impedi> 
ment  which  it  offers  to  the  elevation  of  the  handle  of  the  instrument. 
For  such  cases  the  operating  table  invented  by  Heurteloup,  which 
enables  the  patient's  shoulder  to  be  suddenly  lowered,  is  very  con- 
venient ;  or  the  same  purpose  will  be  answered  sufficiently  well  if  the 
patient  be  placed  on  a  light  sofa,  the  end  of  which  may  be  raised  by  an 
assistant.  The  calculus  is  then  seized,  not  in  that  part  of  the  bladder 
which  adjoins  the  rectum,  but  in  the  fundus,  this  being  rendered  the 
lowest  point  by  the  elevation  of  the  pelvis." 
The  French  The  second  mode  of  seizing  the  stone  may  be  described  as  that  of 
method. as  Civiale  (Fig.  800).  It  is  thus  given  by  Sir  H.  Thompson:—"  Its 
dcwribed  by  principle  is  the  reverse  of  the  preceding.  By  position  of  the  patient, 
the  centre  of  the  bladder  and  space  beneath  it  are  selected  as  the  area 
of  operation  /  no  depression  is  made ;  contact  between  the  walls  of  the 
bladder  and  the  instrument  is,  as  much  as  possible,  avoided.  The 
instrument  is  applied  to  the  stone  in  the  situation  which  this  naturally 
takes,  and  the  operator  carefully  avoids  moving  it,  or  any  movements 
of  concussion  whatever,  however  slight.  This  improved  method  is  in 
part  due  to  the  mechanical  improvements  which  have  been  made  in  the 
lithotrite  of  late  years.  The  method  was  scarcely  possible  until  the 
present  instruments  existed."^ 

**  We  shall  now  consider  it  in  detail.  The  blades  having  entered  the 
cavity  of  the  bladder,  the  instrument  slides  easily  and  smoothly  down 
the  trigone,  which  in  the  living  and  healthy  organ  is  an  inclined  plane, 
although  quite  otherwise  in  the  atonied  and  in  the  dead  bladder.  In  many 
cases  the  stone  is  grazed  by  the  instrument  as  it  passes,  and  the  slightest 
lateral  movement  of  the  blades,  right  or  left,  will  determine  on  which 
side  it  lies.  If  so,  the  operator  is  careful  not  to  disturb  it,  but  he  in- 
clines the  blades  slightly  away  from  the  side  on  which  it  lies,  carrying 
the  instrument  gently  in  towards  tbe  posterior  wall  of  the  bladder, 
while  the  male  blade  is  slowly  withdrawn.    It  is  important  always 
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to  bear  in  mind  that  as  long  as  the  blades  are  near  the  neck  of 
the  bladder  the  male  blade  cannot  be  withdrawn,  since  it  woald 

Fio.  800. 


Operation  of  lithoihty. 

impinge  on  that  sensitiye  part  and  canse  pain  or  injury.    Haybg 

done  so,  he  now  inclines  the  well-opened   litbotrite    towards    the 

stone,   slowly  doses,   and  almost  certainly  seizes  it"    "  But  sup-  Ciritle's 

pose  no  stone  was  felt  on    entering,    he    is  then  directed  simply  j^?'. . 

to  withdraw  the  male  blade  an  inch  or  more  in  the  middle  line,       "^  *^' 

to  incline  the  blades  to  the  right  side  about  45%  and  then  to  close 

them,  without  altering  the  axis  of  the  shaft,  or  otherwise  disturbing 

the  central  position  of  the  instrument.    Thus,  in  almost  all  positions, 

the  stone  is  seized  sideways  by  the  blades  of  the  litbotrite,  and  yery 

rarely  by  their  extremities.    If  no  stone  is  felt,  he  then  turns  them, 

opened,  to  the  left  in  a  similar  manner,  and  then  closes  them.  Obsenre, 

ikai  ike  blades  are  aUoayt  to  he  opened  before  they  are  turned^  for  this 

reaeon  i  if  the  tmrm  it  first  made  and  the  blades  are  subsequently  opened, 

He  chance  is  that  the  male  blade,  as  it  is  withdrawn,  will  move  the  stone 

wmofy  /  whereas,  (fthe  blades  are  inclined  while  open,  the  stone,  if  there,  is 

almost  certainly  seized.    This  is  one  of  the  many  apparently  minute 

bat  extremely  important  points  of  which  systematic  lithotrity  is  made 

np.    To  return,  it  is  very  rare  that  the  stone  will  elude  the  search 

thus  far,  but  if  it  doesg  depress  the  handle  of  the  litbotrite  half  an 

inch  or  so,  which  raises  the  blades  yery  slightly  from  the  floor  of  the 

bladder,  and  turn  them  another  45°  to  the  left,  bringing,  in  fact,  the 

blades  boriiootally  to  the  left ;  close ;  if  unsuccessful,  turn  them  gently 

to  horixontal  in  tiie  right,  and  close.    These  fiye  positions — yertical,  FiTepotiiiout 

riffht  and  left  incline,  right  and  left  horizontal,  explore  the  bladder  fully,  !?^^'^^   ^^ 

fluddle,  right  and  left,  and  will  almost  certainly  find  any  stone  of  mode-  a^^^^ 

fate  siie  in  a  healthy  bladder.  The  object  is,  at  the  same  time,  strictly 

to  amd  oomnninicatiiig  any  jerk  to  ^e  instrument  or  to  the  bhidder. 


100 


LTTHOTBITT, 


When 
■eeking  for 
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manipnlatinic 
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with  blades. 
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should  onljr 
more  on  its 
oimaxii. 


In  all  these  moyements,  if  properly  executed,  there  has  been  barely 
contact  of  the  Uthotrite  with  the  vesical  walls;  at  all  events,  no 
pressure,  nothing  to  provoke  undue  pain,  or  cause  contractions  of  the 
bladder.  If,  however,  there  is  an  enlarged  prostate,  causing  an  emi- 
nence at  the  neck  of  the  bladder,  or  depression  behind  it,  or  the  stone 
is  very  small,  or  we  are  exploring  for  some  fragment,  at  the  close  of 
the  case,  which  is  snspected  to  have  eluded  previous  search,  the  blade 
may  be  reversed  so  as  to  point  downwards  to  the  floor,  and  the 
object  sought  may  then  often  be  secured  with  ease.  If  seeking  for  a 
small  stone  or  for  fragments,  we  shall  employ  a  Uthotrite  with  short 
blades,  which  can,  therefore,  be  reversed  with  much  greater  ease  than 
one  with  long  blades. 

''In  order  to  do  this  properly  in  the  normal  bladder,  the  handle 
of  the  Uthotrite  is  depressed  another  inch  or  so  between  the  patient's 
thighs,  so  that  the  line  of  the  instrument^  instead  of  being  directed 
obUquely  a  little  upwards,  is  level  with,  or  even  points  a  little  below, 
the  horizon ;  the  blades,  supposed  to  have  been  already  brought  to  the 
horizontal,  as  before  described,  are  cautiously  turned  about  45%  say,  to 
the  right  (right  reversed  incUne),  so  as  to  point  obUquely  to  the  floor, 
which  should  be  barely  felt  or  very  lightly  touched  by  them.  No 
pressure  should  be  made  on  this  part  of  the  bladder  by  any  part  of  the 
instrument,  and  it  is  easily  avoided  by  depressing  sufficiently  the 
handle  of  the  Uthotrite ;  then  close  the  blades ;  next  turn  them  back, 
that  is  upwards,  over  to  the  left  (left  reverse  incUne),  and  close. 
Lastly,  they  may  be  brought  round  to  the  reversed  vertical  position, 
and  the  floor  Ughtly  swept ;  this  requires  the  maximum  depression  of 
the  handle,  and  is  only  necessary  to  pick  up  small  fragments  with  a 
short-bladed  instrument.  But  when  the  prostate  is  considerably  en- 
larged, and  a  stone  or  fragments  have  to  be  sought  behind  it,  the 
Uthotrite  is  reversed  without  depressing  the  handle. 

**  All  these  movements  are  to  be  executed  at  or  beyond  the  centre  of 
the  vesical  cavity,  the  proper  area  for  operating  without  hurry,  rapid 
movement,  or  any  other  which  partakes  of  the  nature  of  a  jerk  or  con- 
cussion, and,  if  in  a  fairly  healthy  bladder,  without  causing  more  than 
a  very  slight  degree  of  pain  to  the  patient.  The  operator's  eye  is  also 
to  be  so  familiar  with  the  scale  marked  on  the  sUding  rod,  that  he  knows 
at  a  glance  the  exact  interval  which  it  indicates  as  existing  between  the 
blades  in  the  bladder.  It  is  essential  to  good  practice,  while  manipu- 
lating the  Uthotrite,  to  maintain  the  axis  of  the  instrument  as  far  as 
possible  always  in  the  same  direction.  The  blades  only  are  to  be 
moved  ;  the  shaft  should  occupy  the  same  inclination,  unless  when  this 
is  intentionally  altered.  In  screwing  home  the  small  blade  the  ope- 
rator is  very  apt  to  move  the  Uthotrite  also  at  each  turn  of  the  screw, 
unless  he  is  conscious  of  the  care  necessary  to  avoid  the  evil.  All 
lateral  movements,  all  vibration  ayid  concussion,  necessarily  tell  on  the 
neck  of  the  bladder  and  prostatic  urethra,  where  the  instrument  is  most 
closely  embraced  and  its  mobility  is  most  limited.  To  that  part  of  the 
Uthotrite  which  occupies  the  anterior  portion  of  the  urethra  much  free- 
dom of  lateral  movement  is  permitte<l,  and  in  the  bladder  the  instru- 
ment is  free,  although  in  a  less  degree ;  but  the  axis  or  fixed  point,  as 
regards  lateral  movement,  is  at  the  part  indicated,  which  is  also  the 
most  sensitive  spot  of  the  ent're  passage.  Hence  the  aim  of  the  ope- 
rator should  be  to  produce  in  this  situation  no  motion  of  the  Uthotrite 
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except  tliiit  on  its  own  axis.     Few  of  tbe  details   of  the  operation 
require  more  practice  to  master  than  this. 

**  There  is  one  important  rule  with  reference  to  the  situation  of  the  Role  in 
calculus  in  the  hladder.    The  larger  it  is  the  more  certain  it  is  to  be  reference  to 
found  lying  near  the  neck  of  the  bladder  in  the  ordinary  recumbent  JJ^^J*®"  *** 
position,  while  a  small  one  is  usuqlly  detected  at  the  back  of  the  trigone. 
This  position  of  the  large  stone  requires  a  difTercnt  method,  and  it  will  When  stone 
be   found   almost  invariably  successful.    The  moment   the   lithotrite  large, 
enters  the  bladder  it  is  not  to  be  pushed  onwards  to  the  bottom  of  the 
cavity.     First,  let  the  blades  be  inclined  away  from  the  side  on  which  the 
atone  is  felt,  then  push  on  the  female  portion  of  the  instrument  only,  by 
itself,  as  far  as  it  will  go,  maintaining  the  male  blade  at  the  neck  of 
the  bladder ;  it  is  now  only  necessary  to  incline  towards  the  stone,  and 
it  will  be  seized  almost  certainly  at  once.     But  if  the  operator  com- 
mences by  pushing  on  the  whole  instrument,  and  then  withdraws  the 
male  blade,  according  to  the  ordinary  custom,  the  blade  is  infallibly 
drawn  against  the  large  stone,  which  it  therefore  fails  to  catch,  and 
presses  it  back  against  the  neck  of  the  bladder,  producing  pain,  irrita- 
tion, and  perhaps  bleeding ;  this  is  a  practical  rule  of  importance." 

Such,  then,  in  the  main,  is  the  method  of  Civiale  for  finding  the  stone. 
It  is  an  admirable  one,  there  can  be  little  doubt,  and  in  skilled  hands 
it  is  at  least  equal  to  the  English  method.    For  my  own  part  I  have  a 
preference  for  the  English  plan,  having  been  originally  taught  it  by  Preference 
Mr.  Aston  Key,  and  practised  it  since  with  good  success.     I  have,  how-  g^'*"  !<^  ^1'* 
ever,  followed  Civiale 's  method  when  the  prostate  was  large,  and  the  method! 
stone  failed  to  fall  readily  into  the  open  blades  of  tbe  instrument,  also 
in  crushing  fragments.     In  fact,  the  practical  Surgeon  must  understand 
both  methods,  and  employ  one  or  the  other  according  to  the  necessities 
of  tbe  case  he  has  in  hand.    Where  gentleness  is  curried  out  and  the 
bladder  is  not  pressed  upon  or  irritated  by  the  instrument  either  method 
is  good;  without  gentleness  and  discrimination  both  are  equally  inju- 
rious.    In  the  English  plan  the  main  point  to  observe  is  to  maintain  the  Main  poinls 
female  blade  as  quiet  as  possible,  and  sufficiently  depressed  to  allow  of  ^  **®  .  , 
the  male  blade  being  drawn  forward  without  affecting  the  neck  of  the  °  "" 
bladder.    With  this  caution  a  large  stone  may  be  crushed  with  but 
little  pain  or  vesical  irritation ;  without  it  the  first  attempt  to  open  the 
lithotrite  will  be  resisted  by  the  bladder,  and   the   intention  of  the 
operator  frustrated. 

The  stone  having  been  seized — its  size  gauged  by  the  markings  on  when  stone 
the  handle  of  the  instrument— it  is  to  be  crushed  and  when  the  irrita-  seized,  its 
tion  caused  by  the  operation  is  slight  this  may  be  repeated  three,  four,  '"^  *j  ^ 
or  more  times;  under  other  circumstances  one  or  two  crushings  are       * 
sufficient.     Where  the  bladder  is  irritable,  the  stone  of  good  size,  and  Ruiei  u 
it  is  probable  that  several  operations  will  be  required,  it  is  possibly  a  regards  the 
wise  plan  to  do  but  little  at  the  first  sitting ;  looking  upon  it  as  a  ten-  »»™°»J?'  ^^ 
tative  step,  and,  should  no  bad  result  follow,  the  second  operation  may  ^^  *"**' 
be  more  prolonged  and  effectual. 

When  the  stone  is  small,  one  sitting  will  often  suffice  to  crush  it  up. 
I  faftve,  however,  on  several  occasions,  in  healthy  subjects  with  sound 
Madders,  been  tempted  to  crush  into  fragments  at  one  sitting  stones 
Qpwwrds  of  an  inch  in  diameter,  and  have  had  no  reason  to  regret  it. 
Indeed,  in  this  point  no  general  law  can  be  laid  down.  What  may  be 
iHae  in  one  case  would  be  indiscreet  in  another ;  what  may  safely  be 
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andertaken  under  oertain  clrcomstanoes  would  be  hazardom  under 
others. 

In  a  middle-aged  adult,  with  a  healthy  bladder  and  prostate,  a  large 
stone  may  often  be  rapidly  crushed.  In  an  old  man  with  an  enlarged 
prostate  the  sittings  ought  always  to  be  short.  When  the  bladder  is 
Irritable  little  should  be  done  at  one  sitting.  When  the  reverse,  more 
may  be  undertaken  with  confidence. 

On  removing  the  lithotrite  the  Surgeon  should  see  that  the  male 
blade  is  screwed  well  home. 

With  respect  to  the  removal  of  the  fragments  opinions  differ ;  most 
Surgeons  prefer  to  leave  this  to  the  natural  action  of  the  bladder,  and 
to  this  view  my  own  opinions  naturally  tend,  for  I  have  usually  prac- 
tised it,  but  Sir  W.  Ferguason  advocates  instrumental  interference. 
**  I  have  generally,"  says  he,  "  as  a  first  step  introduced  a  lithotrite  of 
considerable  size,  equal  to  a  No.  10  or  11  bougie,  and  broken  the  stone 
into  various  fragments.  Next  I  have  taken  the  smaller  lithotrite, 
attacked  these  fragments,  and  then  have  used  a  small  scoop,  with  the 
object  of  removing  several  fhtgments,  so  that  the  patient  might  have 
satisfactory  evidence  that  the  stone  had  been  crushed.  In  a  few  daya 
after,  the  small  crusher  and  scoop  have  again  been  used,  particularly 
the  scoop,  wherewith  the  fragments,  when  found  sufficiently  small, 
have  been  extracted  singly  or  two  or  three  at  a  time.  Thus,  instead 
of  waiting  for  the  spontaneous  escape  of  the  broken  portions,  a 
process  usually  both  uncertain  and  tardj,  they  have  been  got  rid  of  by 
direct  and  precise  surgical  interference.  By  this  means  a  stone 
may  be  removed  with  a  rapidity  little  short  of  the  time  needful  for 
lithotomy." 

*'  Occasionally,  when  over-anxious  for  a  rapid  cure,  I  have  extracted 
fragments  rather  too  large  to  come  readily  along  the  urethra,  par- 
ticularly in  the  prostatic  or  membranous  portion,  or  at  the  triangular 
ligament*  In  some,  when  the  urethra  nearest  the  neck  of  the  bladder 
has  been  rather  roughly  used,  there  has  been  considerable  irritation." 
But  "  in  many  instances  I  have  been  able  to  effect  one  or  two  opera- 
tions within  ten  days,  which,  according  to  custom,  would  take  weeks 
or  possibly  months."  In  paralysis  of  the  bladder  this  practice  is  also 
proved  by  Fergusson  to  be  of  gpreat  value;  indeed,  he  states  that 
**  such  a  condition  is  positively  favourable  to  that  process,  for  there  is 
generally  in  such  cases  an  apathetic  state  of  the  mucous  membrane 
which  permits  of  the  free  use  of  instruments  required  for  the  re- 
moval of  fragments."  That  the  process  must  be  followed  with 
caution,  the  experience  of  the  able  Surgeon  I  have  quoted  is  a  suffi- 
cient proof;  upon  his  high  authority  I  now  recommend  it,  having  in 
such  subjects  luid  limited  experience  upon  the  point. 

In  the  majority  of  the  cases  of  lithotrity  that  have  fallen  into  my 
hands  I  have  left  the  discharge  of  the  fragments  to  natural  pro- 
cesses, and  have  had  no  reason  to  regret  it ;  in  all,  success  followed 
the  practice.  In  one  only  have  I  had  subsequently  to  perform  lithotomy. 
Where  the  prostate  is  enUrged  and  the  fragments  are  prevented  from 

gassing,  Fergusson's  plan  of  removing  them  by  the  scoop  or  small 
thotrite  is  a  good  one,  and  for  the  same  purpose  Clover's  ingenioua 
instrument  (Fig.  274)  may  be  used.  It  is  based  on  the  same  principle 
as  one  employed  by  sir  P.  Crampton ;  it  is  a  catheter  with  a  large  eye 
to  admit  fragments,  fitted  closely  into  a  glass  receiver,  and  an  ex- 
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hansting  india-rabber  bottle  at  the  end.  I  baye  used  this  on  manj 
occasions  with  satisfactory  success ;  I  adopt  at  times  the  practice 
I  have  been  in  the  habit  of  using  for  washing  out  the  bladder,  and 
employ  a  long  piece  of  tubing  fitted  on  to  the  end  of  the  catheter, 
the  tabing  acting  as  a  syphon  and  evacuating  the  contents  of  the 
bladder  with  great  facility  (Fig.  276).  I  am  disposed  to  think  this 
method  may  be  practised  more  extensively  with  advantage.  Since 
writing  this  I  find  Professor  Dittel,  of  Vienna,  has  advocated  a  like 
practice  ('Practitioner/  March,  1871). 

The  sitting  having  been  brought  to  a  close,  the  patient  should  be  Treatment 
well  covered  up  in  bed,  and  a  tumblerful  of  warm  winc-and-water,  or  after  the 
brandy-and-water,  given,  this  practice  having  a  tendency  to  check  the  SSJ^J?  ®' 
rigor  that  so  often  follows  the  operation.  The  patient  should  not  make 
water  for  some  short  time  afterwards,  if  possible,  and  he  should  then 
make  it  in  the  recumbent  posture,  care  being  taken  that  the  chamber 
into  which  the  water  passes  is  covered  with  a  layer  of  muslin  to  catch 
snch  fragments  of  stone  as  may  \  ass. 

After  twelve  hours  of  the  recumbent  position,  if  no  unusual  irrita- 
bility of  bladder  exists,  the  patient  may  get  up. 

The  second  operation  may  be  performed  with:n  three  or  four  days  of  when  a 
the  first  when  no  bladder  symptoms  exist ;  but  where  these  are  pre-  lecond 
sent,  or  have  become  aggravated,  a  longer  interval  should  be  allowed  JJ^^rfora^ 
to  pass ;  a  week  or  ten  days,  however,  is,  as  a  rule,  enough.    The  same 
may  be  said  for  all  subsequent  sittings. 

When  a  fragment  becomes  impacted  in  the  urethra,  and  produces  When 
retention,  it  slK>uld  either  be  gently  pushed  back  into  the  bladder  with  f"^^^ . 
a  large  catheter  or  removed  with  urethral  forceps.    These  fragments,  J;^£{^  ^ 
at  times,  not  only  produce  retention,  but  epididymitis,  from  irritation 
of  the  caput  gallinaginis. 

With  respect  to  the  use  of  chloroform  in  litbotrity,  there  is  no  doubt  On 
that  it  may  under  some  circumstances  be  given  with  great  advantage,  k'^^'^?^'™  " 
although  when  the  patient  has  good  pluck,  there  is  no  reason  why  it      ^     ^* 
■hoold  be  administered ;  but  the  same  care  and  gentleness  should  be 
observed  in  an  unconscious  subject  as  in  a  conscious  one,  and  with  it 
no  more  harm  to  the  bladder  is  likely  to  accrue. 

¥nth  respect  to  the  nature  of  the  instruments  employed  in  crushing  Selection  of 
a  stone,  lightness  combined  with  strength  are  the  two  essentials ;  each  gstrameat 
part  should  work  very  smoothly  upon  the  other,  and  the  means  em-  emploTed. 
ployed  to  change  the  action  of  the  instrument  from  the  sliding  move- 
ment of  the  blades  to  the  screw  should  bo  as  simple  as  possible. 
(^viale  originally  employed  a  three-pronged  instrument,  but  at  the 
present  time  the  screw,  as  originally  invented  by  Hodgson,  improved 
Dy  Weiss,  and  adopted  by  Sir  B.  Brodie,  Key,  and  others,  is  the  more 
common  form  of  mechanical  power  employed ;  but  the  mode  of  its 
application  has  been  in  recent  times  greatly  improved,  the  instruments 
m  Weiss,  Charri^re,  and  Matthews  supplying  us  with  everything  the 
Soi^g^n  can  desire.  One  made  by  Matthews,  of  Carey  Street,  and 
ilgved  below,  is  the  one  I  prefer ;  it  is  based  on  the  movement  em- 
ployed hj  Cbarri^re  and  Weiss.  It  has  a  moveable  handle,  which 
enables  the  Surgeon,  when  employing  the  English  mode  of  seizing  the 
stone,  to  keep  the  female  blade  of  the  instrument  perfectly  steady. 
The  instrument  is  worked  by  the  screw,  and  the  change  firom  the  screw 
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to  the  sliding  movement  is  made  rapidly  by  simply  moTing  the  thumb- 
plate,  this  plate  being  fixed  in  the  required  position  by  screw  catches 
(Fig.  301). 
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The  blades  of  the  Instrument  may  be  fenestrated  at  their  ends  to 
facilitate  the  breaking  of  the  calculus ;  or  flattened  and  plain,  with 
roughened  male  blades  for  powdering  or  crushing  the  pieces;  both 
forms  are  required.  These  latter  instruments,  made  very  small  and 
slight,  have  been  called  scoops. 

Sir  W.  Fergusson  still  uses  the  rack -and*  pinion  instrument  he  in- 
vented in  1834,  and  it  is  a  very  good  one.  In  his  hands  it  answers 
every  purpose,  as  it  would  in  any  other  hands  were  they  to  have  suffi- 
cient practice  to  render  its  application  easy ;  for  in  lithotrity  more 
than  in  any  other  operation  it  is  most  important  that  the  Surgeon 
should  make  himself  perfectly  familiar  with  the  instrument  he  employs; 
no  one  being  justified  in  attempting  to  crush  a  stone  in  the  bladder  of 
a  living  patient  until  by  practice  he  has  learnt  to  have  perfect  command 
over  the  instrument  he  has  to  employ,  and  a  thorough  knowledge  of  its 
capabilities;  for  theory  is  of  little  value  to  the  lithotrist,  and  manual 
dexterity  is  only  to  be  obtained  by  practice.  A  complete  description  of 
every  form  of  lithotrite  employed,  and  history  of  the  operation,  are  to 
be  found  in  Sir  H.  Thompson's  admirable  work  on  lithotomy  and 
lithotrity. 

LITHOTOMY. 

In  children,  where  lithotrity  is  inapplicable,  and  in  adults,  when 
lithotrity,  for  reasons  already  given,  ought  not  to  be  or  cannot 
be  applied,  lithotomy  must  be  employed,  and  lateral  lithotomy 
Lithotomy  in  is  doubtless  the  best  as  it  is  the  most  usual  operation.  "  In  children 
children.  j^  jg  difficult  to  mention  any  operation  in  surgery  so  uniformly  success- 
ful as  lithotomy  is.  The  incomplete  development,  and  the  consequently 
little  susceptibility  of  the  parts  involved — the  small  size  of  the  vessels, 
and  the  little  risk  of  haemorrhage — the  yielding  nature  of  the  textures, 
rendering  force  unnecessary  in  the  extraction  of  the  stone — are  cir- 
cumstances that  combine  to  divest  the  operation  of  much  of  the  danger 
that  surrounds  it  when  performed  in  the  adult.  From  childhood  to  the 
age  of  puberty  the  dangers  can  hardly  be  said  to  increase.  Boys  of 
thirteen  years  of  age  suffer  scarcely  more  from  the  operation  than 
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children,  and  for  tbe  same  reason.  Seeing,  then,  that  so  little  risk 
and  suflfering  attends  lithotomy  in  children,  it  is  difficult  for  us  to  find 
an  equally  safe  and  efficient  substitute ;  it  can  scarcely,  indeed,  be  said 
to  be  required." — Aston  Key, 

In  the  adult  male  lithotomy  is  rarely  resorted  to  until  the  Surgeon  Litbotomy  in 
becomes  convinced  that  the  removal  of  the  stone  by  lithotrity  is  inap-  '"l'^'^- 
plieable.  or  has  failed ;  at  least,  such  has  been  the  practice  at  Guy's 
Hospital  for  many  years,  and,  taking  the  average  of  cases  of  stone  in 
the  adult  admitted,  half  only  have  been  subjected  to  lithotomy.  In 
private  practice  the  proportion  of  cases  of  lithotomy  to  lithotrity  is 
much  smaller,  patients  applying  for  advice  at  an  earlier  period.  From 
this  fact  the  worst  cases  of  stono  are  alone  submitted  to  the  cutting 
operation,  and,  as  a  consequence,  the  mortality  is  high. 

"  It  is  probable,"  writes  Birkett,  'Guy's  Rep.,'  1867,  "  that  the  rate  Mortality 
of  mortality  after  lithotomy  must  henceforth  always  appear  higher  Mj^' 
than  formerly,  in  consequence  of  so  many  of  the  patients  sufiiering      ^   ^'^' 
with  stone  who  might  have  been  cut  successfully,  being  those  now 
selected  for  the  performance  of  lithotrity.     In  point  of  fact,  the  very 
cases  which  swelled  the  list  of  successful  results  no  longer  appear  in 
the  category  of  those  submitted  to  the  cutting  operation ;  but,  on  the 
contrary,  those  patients  too  ill  to  recover  from  lithotrity  frequently,  as 
a  last  resource,  submit  to  lithotomy  and  perish."    At  Guy's,  lithotrity 
being  the  rule  in  adults,  and  lithotomy  the  exception,  the  mortality 
of  the  latter  operation  in  adults  is  one  in  three,  whereas  in  places  where 
lithotrity  is  little  practised,  it  is  one  in  five. 

Lateral  lithotomy,  or  the  operation  of  Raw,  Jaques,  and  Cheselden,  Lateral 
is,  without  doubt,  the  favourite  means  of  extracting  a  stone  from  the  lithotomy. 
bladder  among  modern  Surgeons,  assuming  that  lithotrity  is  inap- 
plicable or  unadvisable.  As  an  operation,  it  has  been  nobly  planned ; 
and  to  see  it  performed  with  skill  and  precision  is  still  a  sight  which 
affords  gratification  to  the  youngest  as  well  as  the  oldest  Surgeon.  In 
my  student's  days,  to  see  Aston  Key  cut  for  stone  was  an  event  which 
I  now  fondly  think  over  with  pleasure  and  admiration;  and  the 
memory  of  the  skill  and  precision  of  his  acts  in  this,  as  in  all  other 
operations,  is  still  before  me  as  a  standard  of  perfection  at  which  all 
should  aim. 

These  remarks  are  not  inapplicable  as  a  preface  to  the  subject  of  Key's 
lateral  lithotomy ;  for  Key's  use  and  advocacy  of  the  straight  staff  in  operation. 
that  operation  have  so  influenced  all  his  successors  that  up  to  the  pre- 
sent day  "  Key's  "  operation  is  the  one  usually  performed  at  Guy's,  the 
exceptions  to  this  rule  being  so  rare  that  they  need  not  be  named.  The 
success  which  has  attended  this  practice  has  been  very  good ;  when, 
indeed,  compared  with  that  furnished  from  other  sources,  it  seems  so 
remarkable  that  it  is  difficult  to  arrive  at  any  other  conclusion  than 
that  the  mode  of  operation  has  something  to  do  with  it ;  for,  taking 
the  most  reliable  statistics — the  Norwich  408  cases,  in  subjects  under  Statistics. 
pabertj,  and  Thompson's  868,  eliminating  the  Guy's  cases — the  mor- 
tality was  1  in  every  \\\  cases;  whilst  of  Guy's  cases  and  Key's 
operation  during  seventeen  years,  8  deaths  occurred  in  171  cases,  that 
is  1  in  67  cases,  the  mortality  being  four  times  as  good. 

In  children  under  five  years  of  age  these  points  are  still  more  strongly  statistics  in 
marked,  for  out  of  400  cases  tabulated  by  Thompson,  the  mortality  was  children. 
1  in  erery  18^ ;  the  Norwich  not  being  quite  so  good ;  whilst  at  Guy's, 
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afbar  Key's  operation,  in  my  old  table,  it  was  1  in  28^  ont  of  78  cases ; 
and  more  recently,  during  the  Uut  seventeen  $feare,  100  patients  have 
been  out  eonteoutively  without  a  death. 

This  success  is  certainly  more  striking  than  I  anticipated  when  I 
began  the  comparison,  and  must  in  a  measure,  if  not  altogether,  be  put 
down  to  the  greater  safety  of  Key's  operation. 

I  propose  now  to  describe  the  operation  of  lateral  lithotomy,  and  I 
shall  do  so  after  what  1  believe  to  be  the  best  method,  that  of  "  Key," 
giving  also  that  with  the  curved  staff.  But,  first  of  all,  as  to  the  instru- 
ments required. 

TheitaJi;  whether  straight,  as  in  Key's  operation,  curved  as  in  others 

Fio.803. 


lergussonk  Staff. 


(Fig.  802),  or  rectangular,  mnst  be  regarded  as  a  director ;  it  is  a 
means  the  Surgeon  employs  to  guide  his  knife  into  the  bladder,  and  I 
may  say  with  Key,  that  "  the  advantage  of  a  straight  over  a  curved 
line  as  a  conductor  to  a  cutting  instrument  is  too  obvious  to  require 
any  comment.  Is  it  surprising  that  the  blind  should  err  in  a  crooked 
path  P"  Key's  staff  is  blunt-pointed,  as  a  sound,  and  more  deeply 
grooved  than  the  common  staff,  to  prevent  any  risk  of  the  knife  slip- 
ping ont ;  the  groove  is  in  the  centre  of  the  staff,  not  at  one  side,  as 
in  the  ordinary  carved  one,  and  it  runs  to  within  half  an  inch  of  the 
end.  "  Its  chief  superiority,"  writes  Key,  "  consists  in  allowing  the 
Surgeon  to  turn  the  groove  in  any  direction  he  may  wish." 

The  staff  must  vary  in  length  and  size,  according  to  the  age  of  the 
patient  and  size  of  the  urethra,  it  being  well  to  use  as  large  a  one  as 
will  pass  readily  down  the  urethra. 

The  knife  varies  much  with  the  fancy  of  the  operator.  That  em- 
ployed by  Key  (Fig.  808)  and  his  successors  resembles  in  form  a  com- 
mon scalpel,  but  is  longer  in  the  blade,  and  is  slightly  convex  in  the 
back  near  the  point,  to  enable  it  to  run  with  more  facility  in  the  g^roove 
of  the  director.    Different  sizes  are  required  for  the  child  and  adult. 

The  knife  as  employed  by  Sir  W.  Fergusson  (Fig.  808)  is  given  as  a 
type  of  that  required  for  the  curved  stafE. 

A  probe-pointed  bistoury,  or  blade  with  %  round  point,  is  sometime! 
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of  ase  to  enlarge  the  ▼esical  opening  when  not  made  free  enough,  or 
to  give  vent  to  a  large  stone, 

Fio.  803. 
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Kof'sJunfe. 


Lithotomy  forceps  should  be  made  of  several  shapes  and  sizes,  and  a  Forceps, 
scoop  (Fig.  304)  ought  also  to  be  at  hand.    It  is  used  by  passing  it 
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Lithotomy  scoop. 

behind  the  stone  and  fixing  it  there  by  the  pressure  of  the  left  index- 
finger,  the  instrument,  with  the  two  hands,  being  withdrawn  with  the 
stone. 

When  the  perinieum  is  very  deep,  and  some  extra  guide  is  required 
by  the  Surgeon  for  the  introduction  of  his  forceps  into  the  bladder 
and  the  extraction  of  the  stone,  the  blunt  gorget  (Fig.  305)  may  be  Slant  gorget. 

Fio.  305. 


The  blunt  gorget 

used*  the  instrument,  guided  by  its  beak,  being  passed  into  the  bladder 
npon  the  staff,  and  upon  this  the  forceps  can  be  readily  introduced. 

The  gorget  is  never  needed  in  children,  but  in  adults  it  is  often  of 
great  use. 

The  operation. 'The  Surgeon  having  decided  upon  his  operation, 
selected  his  instruments,  and  seen  that  he  has  at  hand  everything  he 
may  want,  having  also  obtained  the  help  of  three  if  not  four  assistants 
besulet  the  chloroformist,  proceeds  to  place  his  patient. 

A  narrow  but  well*raised  table  should  be  employed,  so  that  the  Position  of 
patient's  perinaeimi  and  the  Surgeon's  face  should  be  nearly  on  the  P*^°^* 
same  leveL    The  patient  is  to  be  placed  on  his  back  with  his  thighs 
Hexed  npon  the  pelvis  and  the  legs  upon  the  thighs,  the  hands  of  the 
patient  being  made  to  grasp  his  feet,  and  fastened  in  such  a  position  by 
the  figure-of -8  bandage,  or,  what  is  better,  the  padded  bracelets  and 
ankleti,  as  figured  below.  The  neck  ligature  is  never  wanted.  Children 
need  not  be  fastened  np,  but  it  is  more  prudent  to  do  so  with  adults ; . 
althoiogfa  some  Surgeons,  since  the  introduction  of  chloroform,  have 
giivn  up  the  practice  under  all  drcnmstances. 
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The  shoulders  shoold  be  well  raised,  the  knees  ^i^parated^  and  the 
pelvis  kept  well  down  upon  the  table  by  two  assistants ;  the  Surgeon 

should    also    see    that    the 
Fio.  306.  patient  is  quite  straight,  the 

line  of  the  umbilicus  being 
the  best  guide  to  this  posi- 
tion. The  perintBum  should 
be  perpendicular.  The  Sur- 
geon may  then  pass  the 
staff,  and  having  introduced 
it  well  into  the  bladder,  and 
felt  09  well  as  heard  the 
stone,  he  is  to  entrust  it  to 
the  hands  of  an  assistant — 
to  one  who  can  confidently 
be  relied  upon  to  hold  it  in 
the  position  in  which  the 
Surgeon  has  placed  it,  and 
Lithotomy  bracelets.  who  will    not  draw  it  for- 

wards in  any  degree;  and 
this  point  is  of  importance,  for  there  is  good  reason  to  believe  that  many 
of  the  mishaps  connected  with  the  operation  are  due  to  the  staff  having 
been  partially  withdrawn  from  the  bladder  by  an  assistant,  who  is 
perhaps  stooping  forward,  trying  to  get  a  sight  of  the  operator's  move- 
ments. 

When  the  straight  staff  is  used,  it  is  to  be  held  well  up,  with  the 
handle  slightly  tilted  towards  the  operator ;  and  when  the  curved  staff 
is  employed,  some  Surgeons  like  it  to  be  well  hooked  up  against  the 
symphysis,  but  under  sll  circumstances  it  is  to  be  held  steadily. 

The  Surgeon  will  probably  have  seen  that  the  perinseum  has  been 
shaved,  and  before  he  operates  have  examined  the  prostate  per  rectum 
and  scanned  the  perinseum.  The  operator  may  then  proceed  with  the 
.  first  step  of  the  operation,  to  lay  Imre  the  staff,  to  expose  the  groove 
°  of  the  director  that  is  to  guide  his  knife  into  the  bladder ;  and  the 
point  at  which  this  opening  is  desired  is  at  the  membranous  portion 
behind  the  bulb  and  in  front  of  the  prostate ;  Blizard,  MartineaUf 
Stanley,  Key,  and  Fergusson,  all  laying  stress  upon  this  important 
point.  With  this  view  the  perineal  incision  is  to  be  made,  and  in 
lateral  lithotomy  thif«  is  usually  situated  on  the  left  side,  and  the  line 
of  incision  lies  from  the  left  of  the  median  line  of  the  perinseum  down- 
wards, backwards,  and  outwards,  midway  between  the  anus  and  the 
left  tuber  ischii.  The  incision  is  usually  from  three  to  three  and  a 
half  inches  long.  Some  Surgeons  commence  the  cut  one  inch  in  front 
of  the  anus ;  others  fix  it  at  one  and  a  quarter  to  one  and  three  quar- 
ter!, but  this  point  is  not  one  of  primary  importance ;  the  object  of 
the  incision  is  to  make  a  free  external  opening  to  enable  the  Surgeon 
to  reach  the  groove  of  the  staff  at  the  part  indicated,  and  allow  sub- 
sequently of  the  removal  of  the  stone,  and  a  point  midway  between 
the  sototum  and  anus  is  probably  the  best  guide  to  follow ;  the  length 
of  the  perineal  region  varying  greatly  in  different  subjects. 

In  making  this  perineal  incision,  the  left  thumb  of  the  operator 
should  be  firmly  fixed  above  the  point  at  which  the  knife  is  to  be 
introduced ;  and  it  is  well  for  the  Surgeon  with  the  finger  of  the  left 
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band  to  hold  the  staff  firmly  at  the  root  of  the  penis  at  the  same  time. 
The  point  of  the  knife  may  he  well  introduced  into  the  soft  parts  in 
the  line  of  the  director,  and  the  tissues  freely  divided  in  the  cut 
downwards,  a  second  or  third  touch  of  the  knife  being  made  to  com- 
plete the  section.  Should  these  be  made  too  low  the  rectum  is  liable 
to  be  wounded.  In  this  incision  the  perineal  triangle  and  ischio- 
rectal space  are  laid  open,  and  the  skin  and  fascia  with  the  transverse 
perineal  muscle  and  its  artery  divided. 

The  Surgeon  having  exposed  the  groove  of  the  director  (staff)  that  Second  step 
is  to  guide  his  knife  into  the  bladder,  is  then  to  proceed  to  this  the  ^^  op«ration. 
second  ttep  of  the  gperation.  For  this  purpose,  when  the  curved  staff 
is  used,  he  should  introduce  the  forefinger  of  his  left  hand  into  the 
wound,  and  feel  for  the  staff  behind  and  to  the  left  of  the  bulb,  and 
having  clearly  made  out  the  two  edges  of  the  groove  and  fixed  his 
nail  between  them,  he  should  introduce  the  point  of  his  knife  upon  the 
nnil  of  the  finger  into  the  groove,  and  having  clearly  divided  the 
tissues  sufficiently  to  make  him  confident  that  the  point  of  the  knife 
is  well  into  the  groove  of  the  staff,  complete  his  deep  section  by  pushing 
the  knife  along  the  groove  of  the  staff  into  the  bladder,  lateralising 
it  to  divide  the  left  lobe  of  the  prostate  and  neck  of  the  bladder 
sufficiently  (Fig.  307),  this  step  being  performed  in  Key's  opera- 
tion as  follows  : — **  The  point  of  the  knife  being  kept  steadily 
against  the  groove,  the  operator  with  his  left  hand  takes  the 
handle  of  the  director,  and  lowers  it  till  he  brings  the  handle  to  the 
elevation  described  in  Fig.  308,  keeping  his  right  hand  fixed ;  then 
with  an  easy,  simultaneous  movement  of  both  hands  the  groove  of  the 
director  and  the  edge  of  the  knife  are  to  be  turned  obliquely  towards 
the  patient's  left  side;  the  knife,  having  the  proper  bearing,  is  now 
ready  for  the  section  of  the  prostate ;  at  this  time  the  operator  should  SecUon  of 
lofik  to  the  exact  line  the  director  takes,  in  order  to  carry  the  knife  P«>»*«t«« 
safely  and  slowly  along  the  groove,  which  may  now  be  done  without 
any  risk  of  the  point  slipping  out." — Key. 

'•  In  the  majority  of  case^it  will  merely  be  necessary  to  pass  the  knife 
along  the  director,  and  having  cut  the  prostate  to  w^ithdraw  it  without 
carrying  it  out  of  the  groove,  varying  the  angle  according  to  the  age 
of  the  patient,  the  width  of  the  pelvis,  and  size  of  the  stone.  As  the 
direction  in  which  the  prostate  should  be  divided,  in  order  to  adhere 
to  Cheselden's  operation,  is  obliquely  downwards  and  outwards,  increas- 
ing the  angle  at  which  the  knife  enters  the  bladder  will  incur  no  rii^k 
of  wounding  the  pudic  artery.  The  knife  may  be  conducted  with 
deliberate  care  into  the  bladder,  the  resistance  afforded  by  the  prostate 
will  be  readily  felt,  and  the  hand  of  the  operator  should  be  checked 
as  soon  as  he  feels  the  prostate  has  given  way." — Kei/. 

The  Surgeon  knows  when  he  has  entered  the  bladder  by  the  absence 
of  reii»istance,  and  occasionally  by  a  rush  of  urine.  He  must  remem- 
ber, however,  that  some  urine  will  escape  as  soon  as  the  urethra  has 
been  opened,  and  must  not  be  misled  by  the  fact.  The  angle  the  knife 
makes  with  the  staff  regulates  the  size  of  the  incision  into  the  neck  of 
the  bladder.  When  the  knife  is  in  a  line  with  the  staff  the  incision 
will  be  limited ;  the  larger  the  angle  the  knife  makes  with  the  staff, 
the  larger  the  wound. 

As  a  rule,  a  large  wound  is  of  no  advantage  unless  the  stone  be  very  size  of 
large.    A  small  wound,  however,  is  a  disadvantage  when  the  stone  is  wound. 
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of  mediom  size ;  for  althoagh  the  neck  of  the  bladder  and  the  proatate 
18  capable  of  a  good  deal  of  dilatation  under  moderate  force,  any  severe 

Fio.  807.    ' 


Lateral  liUiotomy  with  a  cnrred  itaff. 

laceration  and  stretching  is  almost  certain  to  be  followed  by  bad 
results.    Surgeons,  however,  differ  much  upon  this  point,  some  re- 

DilatatioA  of  commending  dilatation  in  preference  to  free  incisions  into  the  neck  of 

wound. 

Fio.  808. 


Lateral  lithotomy  with  Key'i  straight  staff.    Taken  from  Key's  works. 

the  bladder,  whilst  others  prefer  free  division  of  tissues  rather  than 
run  the  risk  of  lacerating  them. 

Moderate  dilatation  is  certainly  free  from  risk ;  severe  dilatation  is 
dangerous,  as  it  necesntates  great  laceration.    Aa  a  rule,  a  modente 
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indiion  into  tbe  prostate  is    better  than  a  free  one;   the  incision 
■honld,  howerer,  never  exceed  the  limits  of  the  prostate. 

The  bUdder  having  been  opened,  the  third  step  of  the  operation  Third  step  of 
remains  to  be  performed,  and  that  consists  in  the  removal  of  the  stone.  operatioD. 
This  is  to  be  done  by  means  of  forceps. 

Tbe  knife  having  been  withdrawn  on  the  completion  of  the  second  Points  to  be 
step,  the  index-finger  of  the  Snrgeon's  left  hand  is  to  be  introduced  *"«*«!  ^• 
through  the   wound  into  the  bladder,  guided  by  the  staff;  and  the 
operator  roust  always  remember  that,  till  the  finger  hcu  been  fairly 
peueed  into  the  bladder  upon  the  staff,  this  instrument  is  not  to  be 
withdrawn ;  although  when  the  bladder  cannot  be  reached  by  the  finger, 
tbe  blunt  gorget  may  be  passed  along  the  staff  to  act  as  a  g^ide  to  the  Guide  for 
forceps.    The  forceps,  held  in  the  Surgeon's  right  hand,  is  then  passed  forceps, 
into  the  wound  upon  the  left  index-finger,  and,  guided  by  it,  pushed 
into  the  opening,  the  forceps  being  introduced  into  the  bladder  at  the 
moment  the  finger  is  withdrawn. 

"  Having  delivered  his  kiuf  e  to  the  assistant,  the  operator  takes  the  Introduction 
staff  in  his  right  hand,  and  passing  the  forefinger  of  his  left  along  the  of  forceps. 
director  through  the  opening  in  the  prostate,  withdraws  the  director, 
and  exdbanges  it  for  the  forceps,  passes  the  latter  upon  his  finger 
into  the  cavity  of  the  bladder." 

**  In  extracting  the  calculus,  should  the  aperture  in  the  prostate 
prove  too  small,  and  a  great  degree  of  violence  be  required  to  make  it 
pass  through  the  opening,  it  is  advisable  always  to  dilate  with  the  knife 
rather  than  expose  the  patient  to  the  inevitable  danger  consequent  on 
laceration." — Key, 

The  forceps  should  be  full*sized,  and  introduced  into  the  bladder  IVircept,  and 
closed^/  upon  the  stone,  and  immediately  opened,  the  stone  generally  mode  of 
being   at  once  caught  in   the   blades,  the  rush  of  urine  carrying  it  ^^'N^ 
towards  the  wound.    The  stone  is  to  be  grasped  boldly,  and  when 
seized  it  is  to  be  slowly  and  deliberately  extracted,  the   extracting 
force  being  made  in  the  direction  of  the  axis  of  the  pelvis  downwards 
and  backwards  and  then  forwards ;  a  little  rotatory  and  side-to-side 
motion  of  the  instrument  at  times   facilitates  the  extraction  of  a 
calculuB,  the  Surgeon  at  the  same  time  with  his  index-finger  pushing 
the  K)ft  parts  off  the  stone.    Before  extracting,  the  operator,  by  the 
sensation  given  to  the  forceps,  will  assure  himself  that  the  bladder  is 
not  caught. 

It  is  in  this  third  step  of  the  operation  that  the  Surgeon  often  meets  DifflcoltieSi 
with  his  difficulties,  and  much  discretion  and  fertility  of  resource  are 
often  needed  to  overcome  them,  for  no  definite  rules  can  be  laid  down 
as  a  guide.  The  stone  may  elude  the  grasp  of  his  instrument ;  some* 
times  it  clings  to  the  bladder  above  the  wound  behind  the  symphysis, 
and  it  is  without  the  reach  of  the  instrument ;  at  others  it  is  caught 
in  the  fundus,  under  which  circumstances  the  pressure  of  the  hand  of 
an  assistant  above  the  pubes  becomes  of  value,  or  the  injection  of  a 
stream  of  water.  Occasionally,  although  rarely,  the  stone  may  be 
encysted.  At  times,  when  the  stone  is  very  small,  it  may  be  washed 
out  with  the  first  rush  of  urine,  and  consequently  not  felt.  I  have 
seen  this  happen  in  a  child.  At  times  a  bladder  may  be  opened  and 
DO  stone  found ;  «  but  from  all  my  experience,"  writes  Sir  W.  Fergusson, 
"  I  feel  justified  in  stating  my  conviction  that  most  of  the  cases  hereto- 
fore related  ■•  inrtancee  where  the  incisions  for  lithotomy  have  been 
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made,  and  a  stone  has  not  been  present,  have  been  examples  where  the 
Surgeon  has  failed  to  reach  the  bladder."  In  children  this  is  par- 
ticularly the  case,  the  Surgeon  pushing  the  bladder  inwards  off  the 
staff.  This  accident  is  liable  to  occur  when  the  neck  of  the  bladder  is 
not  sufficiently  opened.  After  the  removal  of  the  stone  the  finger  or 
sound  should  be  introduced  into  the  bladder  to  ascertain  the  existence 
or  non-existence  of  a  second. 

Fergusson  describes  the  operation  as  follows  : — 

"  The  breech  should  now  be  brought  to  the  margin  of  the  table, 
when  the  assistant  who  has  charge  of  the  staff  should  be  desired  to 
hold  that  instrument  in  his  left  hand,  nearly  perpendicularly  with  the 
concavity  of  the  curve  touching  the  upper  part  of  the  triangular  liga- 
ment, and  to  draw  the  scrotum  slightly  upwards  and  a  little  to  the 
right  side  with  his  right  hand,  while  he  stands  on  the  patient's  right 
side.  Then  the  Surgeon  should  seat  himself  in  front  of  the  perinssum, 
having  previously  arranged  with  an  assistant  about  having  the  instru- 
ments handed  to  him,  or  having  already  assorted  them  properly  in  a 
chair  at  his  side.  Now  it  may  be  well  to  pass  the  forefinger  of  the 
left  hand,  oiled,  into  the  rectum  to  ascertain  the  size  of  the  prostate, 
and  also  the  depth  of  this  organ  from  the  surface ;  next,  having  with- 
drawn his  finger,  he  should  trace  the  course  of  the  ramus  of  the  pubes 
and  ischium  on  the  left  side,  ascertain  the  position  of  the  tuberosity 
of  the  lalter  bone  on  each  side,  and  having  scanned  the  whole  surface, 
should  proceed  to  use  the  knife,  holding  it  as  he  would  a  scalpel  or 
bistoury  as  represented  in  Fig.  807*  The  point  of  the  blade  should  be 
entered  about  one  inch  and  three  fourths  in  front  of  the  anus,  about 
a  line's  breadth  left  of  the  raphe,  pushed  through  the  skin  and  carried 
by  a  kind  of  sawing  motion  down  the  left  side  of  the  perinsum,  about 
an  inch  and  a  quarter  beyond  the  anus,  the  middle  of  the  incision 
being  at  equal  distances  from  the  latter  part  and  the  tuberosity ;  next 
the  blade  should  run  along  the  surface  of  the  exposed  fat  and  cellular 
tissue,  and  then  the  point  of  the  forefinger  of  the  left  hand  should  be 
thrust  into  the  wound  a  little  in  front  of  the  anus,  so  as  to  penetrate 
between  the  accelerator  urinaa  and  the  erector  penis  muscles,  the  knife 
being  applied  to  any  part  which  offers  resistance,  when,  with  a  little 
force  to  separate  the  tissues,  the  top  of  the  finger  can  be  placed  upon 
the  membranous  portion  of  the  urethra,  and  the  groove  in  the  staff 
may  be  distinctly  felt.  The  point  of  the  blade,  with  the  flat  surfaces 
nearly  horizontal  (Pig.  807),  should  now  be  carried  along  above  the 
finger,  made  to  perforate  the  urethra  about  three  lines  in  front  of  the 
prostate,  and  then  be  slid  along  the  groove  until  it  has  entered  the 
bladder,  having  slit  open  the  side  of  the  urethra  and  notched  the  mar- 
gin of  the  prostate  in  its  course.  If  the  stone  is  supposed  to  be  of 
considerable  magnitude  the  blade  should,  in  withdrawing  it,  be  carried 
a  little  out  of  the  groove  so  as  to  increase  the  incision  of  the  prostate. 
The  forefinger  of  the  left  hand  should  next  be  slipped  slowly  into  the 
bladder  along  the  staff,  in  such  a  manner  as  to  cause  dilatation  of  the 
surrounding  textures,  and  its  point  should  be  moved  about  in  search  of 
the  stone,  which  being  found  should  be  retained  in  a  position  near  the 
neck  of  the  viscus ;  then  the  assistant  should  be  desired  to  remove  the 
staff,  and  the  Surgeon  should  introduce  the  forceps  along  the  upper 
surface  of  the  finger,  slowly  withdrawing  the  latter  as  the  former 
^akes  progress;  their  entrance  will  be  denoted  by  a  gush  of  urine,  at 
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which  instant  the  hlades  should  he  separated,  when  on  gentlj  approxi- 
mating  them  the  stone  will,  in  all  probability,  be  felt  enclosed ;  if  it 
is  not,  the  process  may  he  repeated  if  the  water  still  flows,  but  should 
the  bladder  now  he  empty  the  closed  blades  should  be  quietly  moved 
abont  the  bladder  until  the  stone  is  touched,  and  at  this  time,  in  open- 
ing and  closing  them,  great  care  should  be  taken  to  avoid  any  injury 
to  the  bladder.  To  make  sure  that  the  membrane  has  not  been  grasped 
it  is  well  to  move  the  forceps  a  little  before  commencing  extraction, 
when,  if  all  is  right,  the  process  should  be  effected  by  a  slow  zigzag 
movement  in  a  direction  towards  the  floor,  and  with  a  slight  pulling 
force  should  this  he  required,  as  is  most  likely  if  the  stone  be  large. 
Extraction  being  efiected,  the  operation  is  completed." 

As  soon  as  the  operation  has  been  completed  the  patient  may  be  Aiter- 
unbound.  Where  any  bleeding  vessels  are  visible  they  may  be  twisted,  treatment, 
but  the  introduction  into  the  wound  of  a  piece  of  ice,  or  the  application 
of  a  cold  sponge,  with  or  without  ice,  to  the  wound  is  usually  enough 
to  arrest  any  hemorrhage  in  children,  and  in  the  adult  the  same 
practice,  as  a  rule,  suffices.  When  this  application  is  not  enough  and 
the  haemorrhage  is  dangerous,  the  introduction  of  a  piece  of  sponge 
into  the  wound  up  to  the  neck  of  the  bladder  is  a  safe  practice ;  it  stops 
bleeding  and  does  not  altogether  arrest  the  flow  of  urine,  the  water 
percolating  through  the  sponge.  The  sponge  may  be  removed  at  the 
end  of  twenty.four  hours.  My  colleague,  Mr.  Cock,  thinks  highly 
of  this  practice. 

Listen  was  in  the  habit  of  introducing  through  the  wound  into  the  Introdaction 
bladder  a  gum-elastic  tube  six  inches  long,  and  fastening  it  in  with  tapes,  J^J^^^* 
to  carry  off  the  urine  for  the  first  two  days.    This  practice  is  still  fol- 
lowed by  some  Surgeons ;  it  seems,  however,  to  be  quite  unnecessary. 
We  rarely  use  it  at  Guy's,  and  Fergusson  has  quite  discarded  it.   Such  £xosptioiis. 
a  tube  is,  however,  of  use  when  severe  haemorrhage  ensues,  the  wound 
being  well  plugged  around  it.     Dupuytren  employed  the  same  kind  of 
tube,  to  which  was  attached  a  circular  piece  of  oil  silk  at  its  centre  like 
an  nnribbed  umbrella,  sponge  or  charpie  being  introduced  between  the 
tube  and  silk   when  bleeding  took  place,  after  the  upper  end  of  the 
tube  had  been   introduced   through  the  wound  into    the    bladder. 
Matthews  has  adapted  an  india-rubber  bag  around  the  tube,  which  is  to 
be  introduced  into  the  bladder  empty,  and  then  expanded  with  air  and 
water.    It  answers  the  same  purpose  as  Dupuytren's  canule  a  chemise, 
and  is,  probably,  more  efficient. 

Inexceptional  casesitmay  be  necessary  to  apply  pressure  with  the  finger 
on  the  pudic  artery  to  arrest  bleeding.  When  the  bulb  is  cut  into,  this 
practice  is  often  needed. 

When  the  patient  is  in  bed  a  good  draw  sheet  should  be  placed  beneath  Poiiiion  after 
him,  and  a  pillow  between  his  knees  to  keep  them  flexed.  The  knees  operation. 
ghould  not  be  tied  together,  A  sedative  to  give  rest  may  be  employed, 
and  beyond  this  little  or  no  medical  treatment  is  called  for.  The  diet 
should  be  nutritious,  but  unstimulating,  wine  and  meat  being  given  as 
soon  as  the  appetite  of  the  patient  asks  for  it.  The  bowels  should  be 
cleared  by  an  enema  or  mild  aperient,  such  as  castor  oil,  if  not  naturally 
acting  on  the  fifth  or  sixth  day,  and  the  horizontal  position  maintained 
till  the  wound  has  quite  closed.  Key  remarked  that  in  children 
partial  incontinence  is  apt  to  follow  when  this  rule  has  not  been 
ofaierTed. 
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The  diffio%ft%e9  connected  with  the  operation  are  mostly  of  the  Sur- 
geon's own  making ;  they  are  too  often  due  to  carelessnese  and  too 
great  speed. 

If  he/ee2f  the  atone  hefore  operating  and  hears  its  ring  he  is  sure 
of  its  presence ;  he  also  knows  that  the  staff  is  in  the  hladder,  and  that 
he  has  not  passed  through  any  false  passage  fta  the  urethra,  or  he- 
tween  the  bladder  and  the  rectum ;  and  if  before  cutting  he  assures 
himself  by  touching  the  staff  that  his  assistant  has  not  displaced  it,  he 
has  a  certain  guide  down  to  the  calculus. 

If  when  cutting  and  proceeding  to  the  second  step  of  the  operation 
he  feels  with  the  nail  of  his  left  index-finger  the  two  borders  of 
the  groove  of  the  staffs  and  cuts  with  certainty  between  them  inio  the 
groove,  he  still  remains  sure  of  bis  g^ide  into  the  bladder,  and  will  not 
ran  into  the  not  uncommon  error  of  mistaking  the  side  of  the  staff 
for  the  groove,  and  going  astray. 

If  when  running  his  knife  down  the  director  he  pushes  it  sufficiently 
far  to  feel  all  resistance  cease,  and  to  cause  urine  to  flow,  he  may 
be  sure  that  the  bladder  has  been  opened.  And  if,  on  introducing 
his  finger  into  the  bladder,  *'  he  never  pushes  the  point  of  his  fore- 
finger onwards  unless  he  feels  certain  that  he  has  it  between  the  staff 
and  the  wound,"  he  is  not  likely  to  make  a  cavity  with  his  finger  in 
the  cellular  tissue  outside  the  bladder,  or  push  the  bladder  away,  and 
off  the  end  of  the  staff;  and  if  he  never  removes  the  director  or  staff 
till  his  finger  or  gorget  has  been  introduced  into  the  bladder,  as  a 
gnide  to  his  forceps,  be  is  still  free  from  error. 

He  has  now  only  to  handle  bis  forceps  boldly,  to  grasp  the  stone 
fully  and  extract  it,  always  downwards  and  backwards,  and  he  will 
complete  his  operation  without  a  mishap. 

The  external  wound  should  always  be  free,  the  internal  limited; 
moderate  dilatation  of  the  neck  of  the  bladder  being  free  from  harm. 

Should  the  Surgeon,  on  operating,  lose  his  guide,  that  is,  should  the 
end  of  the  staff  slip  out  of  the  bladder,  and  he  be  unable  to  effect  its 
reintroduction — should  the  Surgeon  by  some  error  have  missed  his  staff, 
and  allowed  his  knife  to  travel  by  its  side,  and  thus  fail  to  find  the  bladder 
— he  had  better  give  the  operation  up,  let  the  wound  heal,  and  operate 
again,  for  without  the  guide  of  the  director,  the  operation  is  an  impos- 
sibility, and  all  manipulation  hazardous.  As  long  as  the  staff  is  in 
the  bladder  the  operBtion  may  be  completed.  When  the  opening  into 
the  neck  of  the  bladder  has  been  made  too  small,  so  as  to  forbid  the 
introduction  of  the  finger,  it  may  be  enlarged,  even  when  the  neck 
of  the  bUdder  has  been  pushcKl  backwards,  and  the  finger  seems 
about  to  travel  into  an  unknown  region.  The  reintroduction  of  the 
knife  along  the  groove  under  these  circumstances,  and  the  increase 
in  the  size  of  the  wound,  will  make  things  clear,  and  enable  the 
operator  to  complete  his  work. 

Should  the  rectum  receive  a  small  wound  during  the  operation,  no 
notice  need  be  taken  of  it ;  it  is  rarely  followed  by  any  injurious  effect, 
and,  under  all  circumstances,  even  when  the  wound  is  large,  it  is  well, 
perhaps,  to  leave  the  case  to  nature.  Should  it  not  heal,  the  case  may 
have  to  be  dealt  with  as  one  of  fistula  in  ano,  by  division  of  the 
sphincter. 

At  times  the  walls  of  the  rectum  may  slough  after  the  operation  from 
the  injury  they  sustained  during  the  removal  of  the  stone ;  but  such 
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cafles  Qsnally  do  well  when  left  to  nature.  In  my  own  practice  thif 
alonghing  took  place  afler  the  extraction  of  a  large  malberry  calculus, 
bnt  the  case  did  verj  well,  indeed,  no  harm  followed,  nor  was  the 
recovery  tedious. 

In  elderly  patients  prostatic  enlargement  may  be  a  cause  of  difficulty  Wlien 
in  the  operation,  and  when  with  this  enlargement  there  is  rigidity  the  enlarged 
difficulties  are  increased.    The  Surgeon,  under  these  circumstances,  P"****** 
may  have  to  travel  far  into  the  pelvis  upon  the  staff  to  make  a  sufficient 
opening  into  the  bladder ;  when  this  is  made  be  may  be  unable  to  reach 
the  bladder  with  his  finger  on  account  of  its  depth,  and  it  is  under 
these  circnmstHnces  that  the  blunt  gorget  becomes  of  great  value,  as  it 
can  readily  be  run  along  the  straight  or  curved  staff  into  the  bladder, 
and  thus  act  as  a  certain  guide  to  the  introduction  of  the  forceps. 
Martinean  was  very  fond  of  the  blunt  gorget  in  most  cases,  and  I  am 
tempted  to  think  that  in  adult  subjects  it  might  now  be  used  more 
frequently  with  advantage. 

^Tien  the  prostatic  enlargement  encroaches  on  the  bladder  the  vesi- 
cal lobe  may  be  lacerated  by  the  blades  of  the  forceps  and  torn  away ; 
prostatic  adenoid  tumours  may  likewise  be  enucleated.  Key  noticed 
this  in  1837 ;  Fergusson  has  more  recently  brought  the  subject  for- 
ward, and  Cadge,  in  1862,  exhibited  two  specimens  at  the  Pathological 
Society.  On  January  19th,  1875,  when  operating  for  stone  upon  a  Case, 
man  set.  67, 1  removed  a  mulberry  calculus  one  and  a  half  inch  in 
diameter,  and  at  the  same  time  brought  away  in  the  fork  of  my  forceps 
an  adenoid  tumour  one  inch  in  diameter.  The  man  made  an  excellent 
•  recovery. 

When  the  stone  is  soft  and  friable,  and  comes  away  piecemeal,  it  is  When  stone 
a  good  practice  to  wash  the  bladder  well  out  with  a  stream  of  tepid  ^^ 
water;  and  at  times,  when  the  stone  is  apparently  held  by  the  bladder 
in  such  a  position  as  forbids  its  being  caught  by  the  forceps,  a  stream 
of  water  through  the  bladder    may  dislodge  it,   and    allow   of  ita 
removal. 

In  verif  large  stones  a  powerful  crushing  instrument  should  be  at  In  very  large 
hand,  to  enable  the  Surgeon  to  break  it  up  and  remove  it  piecemeaL  ■*<«*••• 
A  short  strong  lithotrite  is  as  good  as  any  amongst  all  that  have  been 
invented. 

In  moderately  large  stones,  when  the  wound  in  the  neck  of  the 
bladder  is  not  large  enough,  Liston's  advice  should  be  followed,  and  an 
incision  made  on  the  opposite  side  of  the  neck  of  the  bladder  by  passing 
a  blnnt-pointed  bistoury  into  the  wound  g^ded  by  the  finger,  and 
turning  its  edge  towards  the  right  tuber  ischii.  Martinean  tells  us 
that  be  often  enlarged  the  inner  wound  two  or  three  times  to  facilitate 
the  escape  of  the  stone. 

Should  a  second  stone  form  in  the  bladder,  and  another  operation  be  A  lecond 
demanded,  there  is  no  reason  why  it  should  not  be  performed  in  the  jtonemay 
Mme  position  and  manner  as  the  first,  and  with  equal  success.    I  ^"""* 
have  recently  at  intervals  of  three  and  fifteen  months  had  to  cut  a  patient, 
.et.  60,  three  times  for  stone,  removing  on  the  first  occasion  seven 
ealcnli,  and  on  the  second  two,  and  on  the  third  two,  with  a  good 
result.    The  stones  averaged  on  each  occasion  more  than  one  inch  in 
diameter.    The  patient  did  as  well  after  the  second  and  third  opera- 
tions as  be  did  after  the  first,  and  is  now  quite  well.    The  Norwich 
statistics,  as  eompfied  by  Mr.  C.  Williams,  indicate  this  fact  very 
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strongly,  and  even  show  that  a  third  operation  may  be  performed 
with  like  success. 

Lateral  lithotomy  has  hitherto  been  described,  and,  without  doubt,  as 
a  general  operation  it  is  the  best ;  nevertheless,  other  operations  have  been 
suggested  and  adopted.  Amongst  these  the  so-called  median  operation 
demands  notice.  It  is  the  old  Italian  or  Marian  method,  based  upon  the 
precept  "  a  small  incision^  much  dilatation."  It  has  been  revived  by 
Allarton.  It  is  performed  as  follows : — ^The  operator  first  introduces 
an  ordinary  grooved  staff  into  the  bladder,  and  gives  it  to  an  assistant ; 
he  then  passes  his  left  forefinger  into  the  rectum,  with  the  palmar  sur- 
face upwards,  as  far  as  the  apex  of  the  prostate,  and  holds  it  there,  as 
a  guide  to  the  next  step  of  the  operation.  He  then  takes  a  long  straight 
bistoury,  and  with  its  edge  upwards  introduces  it  about  half  an  inch  in 
front  of  the  anus,  in  the  median  line,  down  to  the  membranous  por- 
tion of  the  urethra,  or  apex  of  the  prostate,  into  the  groove  of  the  staff, 
and  presses  it  towards  the  bladder  for  about  half  an  inch ;  he  then  cuts 
upwards,  dividing  the  membranous  portion  of  the  urethra  freely,  and  the 
soft  parts  of  the  perineum,  making  an  external  wound  about  an  inch 
tnd  a  half  long.  Through  this  wound  he  next  introduces  a  long  ball- 
pointed  probe  along  the  groove  of  the  staff  into  the  bladder,  and  then 
withdraws  the  stadS.  Upon  this  probe  the  finger  is  passed  into  the 
bladder  with  a  rotatory  movement,  the  prostatic  portion  of  the  urethra 
and  neck  of  the  bladder  being  dilated,  the  forceps  are  then  inserted 
into  the  bladder,  and  the  stone  is  removed. 

Where  the  stone  is  large,  Allarton  employs  Weiss's  three-bladed 
female  dilator,  or  Amott's  hydraulic  dilator. 

Upon  the  whole,  however,  modern  experience  does  not  give  much 
support  to  the  operation.  It  may  be  done  with  safety  when  the 
stone  is  small ;  but  when  large,  there  must  of  necessity  be  too  much 
laceration  of  the  neck  of  the  bladder  and  prostate  to  render  the  opera- 
tion equal  to  the  lateral. 

In  children  the  dilating  process  is  a  dangerous  one,  and  is  apt  to^be 
attended  by  a  tearing  away  of  the  neck  of  the  bladder  from  its  perineal 
attachment. 

In  adult  patients,  where  lithotrity  is  inapplicable  and  the  stone  not 
large,  it  may  be  employed,  particularly  when  any  loss  of  blood  is  to  be 
guarded  against ;  for  it  is  probably  the  case  that  there  is  less  loss  of 
blood  in  adults  by  this  operation  than  in  lateral  lithotomy ;  although  in 
children  there  is  no  difference  between  the  two  operations  in  this 
respect. 

The  experience  of  the  Guy's  Surgeons  is  certainly  not  in  favour  of  the 
operation,  and  that  of  Norwich  in  no  way  tends  to  give  it  any  support, 
the  mortality  of  the  median  being  nearly  twice  as  great  as  the  lateral 
operation ;  indeed,  it  may  be  stated  that,  as  an  operation,  it  is  losing 
ground  in  the  opinion  of  most  Surgeons. 

Dolbeat^s  operation  must  be  mentioned  as  a  modification  of  the 
median.  A  full  description  of  it  is  to  be  found  in  his  work  on  *  La  Litho- 
tritie  P^rin^le,'  1872.  In  its  first  step,  where  the  membranous  portion 
of  the  urethra  is  opened,  it  differs  in  no  important  respect  from  Allar- 
ton's,  but  in  the  second  step  the  neck  of  the  bladder  and  parts  external 
to  it  are  dilated,  and  in  the  third,  unless  the  stone  be  a  very  small 
one,  it  is  broken  before  removal. 

The  dilating  process,  the  essential  part  of  the  operation,  is  effected 
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by  means  of  a  very  ingenious  six-bladed  dilator,  the  blades  of  which  are 
so  arranged  as  to  separate  without  diverging  by  means  of  two  balls 
which  move  upon  a  central  stem. 

The  external  parts  down  to  the  urethra  are  dilated  first,  then  the 
membranous  portion  of  the  urethra,  and  lastly  the  neck  of  the  bladder; 
the  passage  into  the  bladder  by  these  successive  dilatations  being  of 
nuiform  calibre  and  with  smooth  walls.  The  stone  is  broken,  not 
crushed,  by  the  "  cassepi^rre,"  an  instrument  that  opens  in  the 
bladder  without  divergence  of  its  limbs.  The  fragments  are  removed 
With  care  and  the  bladder  washed  out. 

Dolbeau  claims  for  this  operation  great  advantages,  but  they  are  not 
yet  proved.    The  instruments  are,  however,  very  ingenious. 

l}uputftre»*8  bilateral  section  of  the  prostate,  for  the  removal  of  large  Bilateral 
stones,  with  the  semilunar  transverse  perineal  incision  in  front  of  the  section  of  th 
anus,  meets  with  few  supporters  at  the  present  day.     He  made  his  first  P"**^**- 
incision  with  a  scalpel  down  to  the  membranous  portion  of  the  urethra, 
and  then  introduced  into  the  groove  of  the  staff  a  doubled-bladed 
curved  lithotome,  which  was  pushed,  closed,  down  to  the  stone,  into  the 
bladder  along  the  staff ;  the  blades  were  then  opened  transversely,  and 
the  instrument  withdrawn ;  by  these  means  the  neck  of  the  bladder 
and  prostate  were  freely  incised,  the  prostatic  section  having  an  oblique 
direction  downwards. 

Civiale  in  1836  suggested  his  medio-bilateral  operation,  "  being  dis-  CiTiale'i 
satisfied  with  the  bilateral,  and  shunning  the  lateral  method  on  account  operation. 
of  the  anatomical  objections."  Having  introdaced  a  staff  with  a  me- 
dian groove,  he  makes  an  incision  in  the  median  line  an  inch  and  a 
half  long  in  front  of  the  anus,  down  to  the  membranous  portion  of 
the  urethra.  He  makes  a  free  opening  into  the  urethra,  and  then 
introduces  an  instrument  similar  to  Dupuytren's  lithotome,  but  straight, 
along  the  groove  of  the  staff,  into  the  bladder,  opening  the  blades  when 
the  bladder  has  been  entered,  and  dividing  the  neck  of  the  bladder  on 
its  withdrawal.  The  finger  is  then  introduced,  staff  removed,  and  for- 
ceps inserted,  the  stone  being  removed  as  in  other  operations.  It  differs 
little  from  Dupuytren's,  except  in  the  form  of  perineal  incision.  Sir 
H.  Thompson,  who  first  described  this  operation  in  England,  and 
Erichsen,  have  both  removed  calculi  by  this  operation  with  success. 

Dr,  Andrew  jBiwrAanaftV operation  with  the  rectangular  staff,  bent  three  Bncbanan'i 
inches  from  the  point,  and  deeply  grooved  laterally  with  a  posterior  opwation. 
opening,  is  essentially  a  central  operation.    He  suggested  it  in  1847. 
The  staff  is  introduced  into  the  bladder,  and,  guided  by  the  finger  in  Mode  of 
the  rectum,  the  angle  of  the  staff  is  made  to  correspond  to  the  apex  of  pcrfonnaiiee. 
the  pro«tate.    The  operator,  keeping  his  finger  in  the  rectum,  infserts  a 
]ong  straight  bistoury  in  fix)nt  of  the  anus,  with  the  blade  horizontal  and 
edge  turning  to  the  left  down  to  the  groove  and  angle  of  the  staff,  and 
pnshes  it  towards  the  bladder  to  stop  at  the  end  of  the  staff.    He  then 
withdraws  the  knife,  and  as  he  does  so  makes  a  curved  incision  through 
the  soft  parts  around  the  left  side  of  the  rectum,  towards  the  tuber 
ischii,  the  wound  being  about  an  inch  and  a  half  long.    Dr.  Buchanan 
describes  his  operation  as  being  about  half  of  Dupuytren's ;  when  the 
•tone  ii  large,  the  right  side  of  the  prostate  is  cut,  thus  approaching  it 
more  nearly  as  a  whole. 

l%e  reeto-vencal  operation  was  at  one  time  a  very  favourite  one.  Beeto-vesiesl 
The  Ut«  Mr.  Lloyd,  of  St  Bartholomew's,  was  about  the  kst  English  op«»**on. 
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'Surg^n  who  freely  practised  it,  and  now  it  has  almost  been  lost  sight 
Off.  The  operation  consists  in  the  introduction  of  the  knife  into  the 
rectum,  with  the  blade  flat  npon  the  palmar  surface  of  the  right  index- 
finger,  the  turning  of  the  edge  of  the  knife  upwards,  and  the  perfora- 
tion of  the  bowel  and  urethra  at  the  apex  of  the  prostate  down  to 
the  groove  of  the  staff;  the  sphincter  and  soft  parts  being  freely 
divided  upwards  in  the  median  line  of  the  perineum  for  about  one  inch 
on  the  withdrawal  of  the  knife.  The  left  forefinger  is  next  inserted 
into  the  wound  down  to  the  groove  of  the  staff,  and  the  bistoury 
agfun  introduced  with  its  edge  downwards  and  pushed  into  the  bladder 
along  the  groove,  the  neck  of  the  bladder  and  prostate  being  freely 
divided  when  the  stone  is  large.  The  finger  is  then  passed  into  the 
Madder  along  the  staff,  the  staff  removed  and  forceps  passed,  the  cal- 
eulus  being  extracted  in  the  usual  way.  As  an  ordinary  operation  this 
is  far  inferior  to  the  lateraL  EOnig's  statistics,  as  quoted  by  Poland, 
show  it  to  be  a  very  unsuccessful  one.  When  the  stone  is  very  largpe  it 
may,  however,  be  entertained. 
Sopn-pabic  2^  hi^h  operation,  or  tupra-pubio,  is  one  of  the  oldest ;  it  was 
operation.  practised  by  Cheselden  and  Civiale,  and  was  at  one  time  supposed  to 
be  the  most  direct  and  least  dangerous  operation,  the  only  dangerous 
part  involved  in  it  being  the  periteneum,  and  that  can  readily  be 
avoided. 

The  operation  consists  of  three  stages : — 

Mode  of  The  first  consists  in  exposing  the  anterior  wall  of  the  bladder,  and 

performance.  ^i,jg  ig  to  be  done  with  the  patient  on  his  back,  pelvis  raised  and  bladder 

moderately  distended,  by  a  vertical  incision  made  in  the  median  line 

above  the  pubes   through   the    parietes  into  the  subfascial  cellular 

tissue  which  covers  it  in. 

The  second  step  is  that  of  opening  the  bladder,  and  care  should  be 
observed  that  this  opening  is  made  in  the  median  line  and  close  to  the 
symphysis.  This  is  best  done  by  transfixing  the  bladder  where  it  i% 
exposed,  and  opening  it  from  below  upwards,  care  being  observed  that 
the  wound  in  the  abdominal  parietes  is  carefully  kept  open  with 
retractors. 

The  third  step  is  the  removal  of  the  stone  by  means  of  forceps. 

After  the  operation  the  patient  should  be  placed  in  bed  with  his  legs 
raised,  water  dressings  applied  to  the  wound,  and  the  case  left  to 
nature. 

The  practice  of  introducing  a  catheter  into  the  bladder  through  the 
nrethra  and  leaving  it  in  is  not  considered  necessary. 

The  statistics  of  the  operation  are  not  very  satisfactory.  Gross  gives 
one  death  in  four  cases ;  Civiale  one  in  two ;  Humphry,  of  Cambridge, 
and  Dulles,  one  in  three.  The  latter  author  speaks  highly  of  it 
(*  American  Journal  of  Med.  Science,'  July,  1875).  He  believes  the 
operation  to  be  desenring  of  more  attention,  and  a  fairer  trial  than  it 
has  yet  had. 

All  these  varieties  of  operations  have  been  detailed,  as  exceptional 
cases  of  stone  may  be  met  with  in  which  one  or  the  other  may  be  better 
than  the  lateral,  but  as  a  genera]  operation  lateral  lithotomy  is  the  best, 
and  of  the  modes  of  pe^orming  this  operation  Key's  is  the  simplest 
and  most  successful. 

Causes  of  death  after  lithotomy. 

When  patients  die  unrelieved  with  calculus  they  generally  do  so  from 
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kidney  diiease,  and  in  the  majority  of  fatal  ca8<>8  of  lithotomy  the  same  Games  of 
cause  produces  a  like  result.     When  kidney  disease  is  not  present  any  ?!J*^*'^' 
operation  for  the  removal  of  the  stone,  when  performed  with  average  '   ^  ^^' 
skill,  is  likely  to  be  successful.    When    kidney  disease  exists,  any 
operation  is  likely  to  prove  unsuccessfnl. 

These  facts  are  fully  illustrated  in  a  paper  I  read  in  1862  (Bled,  and 
Chir.  Society)  on  the  causes  of  death  after  lithotomy. 

The  longer  a  stone  remains  in  the  bladder  the  greater  are  the  proba-  Prognoni. 
bilities  of  renal  disease,  and,  consequently,  the  hirger  the  stone  the 
greater  the  risk. 

The  duration  of  the  symptoms  and  the  size  of  the  stone  are  conse* 
quently  valuable  aids  in  forming  a  prognosis. 

When  death  takes  place  from  so-called  shock  it  is  probably  connected  ' 

with  organic  renal  disease. 

In  a  small  proportion  of  cases  death  takes  place  from  hsmonrhage ;  Haemorrlitf e. 
such  a  result,  however,  when  uncomplicated,  is  very  exceptional ;  probably 
it  does  not  occur  once  in  a  hundred  cases. 

Pelvic  cellulitis  and  peritonitis  have  usually  been  regarded  as  common  Pdvie 
causes  of  death.    Pelvic  cellulitis  is  very  insidious,  and  often  is  only  ''•^.J^J.  **** 
positively  made  known  when  some  peritoneal  complications  make  their  ^^       "* 
appearance.     Its  cause  has  generally  been  assigned  to  a  too  extensive 
incision  of  the  neck  of  the  bladder,  but  the  careful  investigation  of  a 
larg^  number  of  fatal  cases  suggests  the  probability  that,  although 
a  fatal  complication,  it  is  one  that  for  the  most  part  arises  without 
urinary  infiltration  as  a  result  of  continuity  with   structures  that 
have  become  inflamed  from  injury  sustained  during  the  operation,  or 
from  the  prolonged  presence  of  the  stone.     It  is  also  commonly  associ- 
ated with  renal  disease,  and  it  is  now  well  known  that  under  such  cir- 
cumstanoes  the  inflammation  of  serous  membranes  is  very  common.    It 
is  consequently  an  open  question  as  to  how  far  the  renal  disease,  or  the 
operation,  is  the  cause  of  the  pelvic  cellulitis  and  peritonitis. 

Death  from  acute  cystitis  may  occur,  as  it  may  from  the  heemorrhagic  Acute 
diathesis,  pyaemia,  chloroform,  or  any  accident.  cyttitii. 

Uraemia,  as  a  cause  of  death,  is  classed  with  renal  disease.  Unemis. 

8T0HE  IK  THE  FEMALE  BLADDEB. 

Calculi  are  doubtless  formed  in  the  kidney  as   commonly  in  the  Oaleuhu  in 
female  as  in  the  male  subject,  and  pass  downwards  into  the  bladder,  {JJ^JS*** 
although,  from  the  absence  of  the  prostate,  the  shortness  of  the  urethra 
and  its  dilatability,  vesical  calcuU  in  w^omen  rarely  require  surgical 
treatment. 

The  records  of  surgery  contain  many  instances  in  which  large  calculi 
have  been  passed  by  natural  efforts  from  the  female  bladder  without 
any  very  iigurious  effect  resulting.  Mr.  Clogg,  of  Looe,  Cornwall,  has 
recently  recorded  a  case  in  which  a  stone  nearly  four  inches  round  was 
thus  passed  ('  Brit.  Hed.  Jour.,'  May  2, 1874).  And  the  experienot 
of  every  Surgeon  will  supply  him  with  instances  in  which  calcidi 
of  moderate  dimensions  have  been  readily  passed.  I  have  a  specimen 
of  mulberry  stone,  nearly  an  inch  in  diameter,  which  a  yeung 
woman  pasted  with  but  little  pain,  and  I  have  seen  many  of  small 
'xe. 

In  neglected  cases  of  vesical  calculi  in  women  the  stone  may  excite 
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ulceration  of  the  bladder,  or  be  discharged  per  yaginam;  indeed,  this 
mode  of  getting  rid  of  a  stone  must  be  regarded  as  one  of  nature's 
making. 

The  syrnptotM  of  stone  in  the  bladder  of  the  female  are  Tery  similar 
to  those  in  the  male,  such  as  irritabilitj  of  bladder,  pain  during  and 
after  the  act  of  micturition,  intermittent  flow  of  urine,  and  hsematuria, 
a  bearing-down  pain  being  a  common  accompaniment,  and  incontinence 
of  urine.  In  the  female  sex  uterine  and  vesical  symptoms  are  so 
closely  associated  that  Surgeons  cannot  be  too  much  aware  of  the  fact, 
for  cases  of  stone  in  the  bladder  are  frequently  passed  over  as  examples 
of  uterine  disease.  A  vaginal  examination,  however,  will  reveal  the 
true  state  of  aifairs,  for  a  calculus  can  be  felt  by  the  finger  through 
the  vesico> vaginal  septum,  and  where  doubt  exists  the  sound  will  settle 
the  point. 

The  treatment  of  stone  in  women  is  far  less  complicated  than  it  is  in 
men,  the  anatomical  formation  of  the  parts  explaining  the  fact,  and 
the  majority  of  calculi  can  be  readily  removed  by  urethral  dilatation 
and  extraction,  or  by  lithotrity. 

The  method  by  urethral  dilatation  is  based  on  the  natural  one  of 
expulsion,  and  is  applicable  in  all  cases  of  small  calculi.  In  children 
a  stone  three  quarters  of  an  inch  in  diameter,  and  in  adults  one  inch, 
may  be  fearlessly  removed  from  the  bladder  by  rapid  urethral  dilatation 
and  extraction ;  with  the  patient  under  the  influence  of  chloroform.  I 
have  removed  larger  calculi,  two  inches  in  diameter,  by  this  means, 
without  any  injurious  after-effect,  but  it  is  probably  wise  not  to  make 
the  attempt,  the  Surgeon  possessing  in  lithotrity  an  efficient  aid  or 
substitute. 

The  operation,  however,  must  be  done  quickly,  any  slow  dilatation 
of  the  urethra  is  almost  certain  to  be  followed  by  incontinence,  while 
it  is  rare  to  meet  with  this  result  after  rapid  proceedings. 

The  operation  may  be  performed  as  follows : — With  the  patient  on 
her  back  under  the  influence  of  chloroform,  Weiss's  three-pronged 
dilator  is  to  be  introduced  and  rapidly  expanded  sufficiently  fiir  to 
admit  the  left  index-flnger  of  the  operator^  and  then  the  forceps ;  the 
stone,  having  been  seized,  may  then  be  rapidly  removed.  I  have  on 
several  occasions  employed  the  lithotrite  for  this  purpose  with  the  view 
of  crushing  the  stone  should  any  difficulties  be  experienced  in  its  ex- 
traction, and  would  recommend  the  practice.  On  four  occasions  I 
have  not  dilated  the  urethra  at  all,  but  passed  the  lithotrite  or  forceps 
and  extracted  at  once,  and  am  disposed  to  think  this  plan  is  as  good 
as  any,  for  every  Surgeon  must  be  struck  with  the  facility  with 
which  a  finger  can  be  introduced  into  the  female  bladder,  or  any 
moderate  instrument,  when  the  subject  is  under  the  influence  of  an 
ansesthetic. 

Should  any  difficulty  be  felt  in  the  extraction  of  the  stone,  or  should  it 
prove  a  larger  one  than  can  be  safely  removed  as  the  whole,  it  may  be 
broken  up  and  removed  piecemeal ;  in  that  way  I  took  away  at  one 
operation  a  calculus  an  inch  and  a  half  in  diameter  from  a  child  only 
four  years  old,  without  any  difficulty  or  bad  result,  and  in  the  year 
1869  I  successfully  removed  three  calculi  from  three  patients  by  these 
means  with  facility.  In  female  subjects  there  is  no  such  doubt  about 
the  wisdom  of  removing  fragments  eiUr  the  crushing  operation  as  there 
is  in  males. 
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When  the  stone  is  too  large  for  removal  hy  rapid  dilatation,  and  the  When  itone 
hladder  too  contracted,  inflamed,  or  ulcerated  to  allow  of  lithotrity,  the  "^  ^'^ 
stone  should  be  removed  per  vaginam,  in  this  operation  the  Surgeon  RemoTAl  per 
again  imitating  nature.  To  do  this  a  clean  incision  of  sufficient  length  to  vaKinam. 
allow  of  the  removal  of  the  calculus  should  be  made  into  the  bladder 
through  the  vaginal  septum,  guided  by  a  director  introduced  through 
the  urethra.     The  wound  should  subsequently  be  closed  by  means  of 
stitches,  as  in  vesico-vaginal  fistula. 

I  have  removed  in  this  way  a  Fig.  S09.  Example. 

stone  two  inches  long  that  formed 
a  complete  cast  of  the  contracted 
bladder  with  good  success.  (Fig. 
309.)  Dr.  Aveling  and  M.  Vidal 
strongly  recommend  this  operation, 
and  Marion  Sims  thinks  so  well  of 
it  as  to  assert,  *'  that  it  is  the  only 
justifiable  operation  for  stone  in  the 
female  bladder,"  and  if  by  the  word 
operation  he  means  a  cutting  one 
he  is  certainly  right,  for  where  the 
urethra  has  been  divided  to  allow 
of  the  removal  of  stone,  incontin- 


Calculni,  half  natural  size,  remored  from 
the  female  bladder  through  the  vagina. 
ence  is  a  common  consequence. 

Urethral  lithotomy  is  here  mentioned  only  to  be  condemned,  for  any 
incision  into  the  neck  of  the  female  bladder  is  liable,  as  Las  just  been 
said*  to  be  followed  by  incontinence  of  urine,  half  of  the  cases,  as  a 
role,  being  so  affected. 

By  way  of  summary  it  may,  then,  be  concluded  : — 

That  a  stone  of  moderate  size  may  readily  be  removed  from  the  Summary  of 
female  bladder  by  immediate  extraction,  and  one  of  larger  dimensions  *"*'"»«^'- 
by  lithotrity  and  extraction,  the  patient  beingyti/^  under  the  influence 
of  an  ansesthetic.  That  where,  from  the  size  of  the  stone,  immediate 
extraction  is  not  advisable,  or  from  the  condition  of  the  bladder  litho- 
trity cannot  be  performed,  vaginal  lithotomy  is  the  best  operation.  That 
all  slow  dilatation  of  the  urethra  is  to  be  avoided,  and  all  urethral 
lithotomy  condemned,  on  account  of  the  frequency  of  incontinence  of 
urine  as  the  result  of  such  treatment. 

For  further  information  and  statistics  Tide  Dr.  Aveling,  'Obst. 
Trans.,'  1864;  and  paper  by  author,  •  Med.-Chir.  Trans.,'  1864. 

Foreign  Bodies  in  the  Bladder. 

These  are  occasionally  met  with  both  in  the  male  and  female  subject.  Foreign 
Broken  catheters  and  bougies  are  probably  the  most  common ;  but  a  v?^  ^ 
tobacco  pipe,  pins,  French  chalk,  slate-pencil,  straw,  a  silver  toothpick,  ^^^  ^° 
penholder,  Ac.,  are  in  the  Quy's  Museum  recorded  as  foreign  bodies  female, 
that  have  been  removed  from  the  male  bladder,  and  a  bone  bodkin-case, 
a  cedar-pencil,  and  a  stiletto  from  the  female* 

Foreign  bodies  may,  however,  obtain  access  to  the  bladder  through 
wonnda,  gnnshot  or  otherwise,  or  through  abscesses  connected  with 
bone.     Brodie  has  related  a  case  in  which  he  removed  a  calculus  from  Examples, 
a  young  lady  which  contained  "  a  small  portion  of  bone,  and  two  im« 
perfectly  formed  hitmaii  teeth/'  doubtless  the  remains  of  a  blighted 
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ovam ;  and  a  second,  in  which  a  stone  from  the  female  hladder  had  a 
hazel  nut  as  a  nucleus. 

When  a  foreign  hody  remains  long  in  the  hladder  it  acts  as  an 
irritant,  and  usually  becomes  rapidly  covered  with  phosphates  ;  as 
already  stated,  in  a  spedmen  at  the  College  of  Surgeons  a  foreign  hody 
is  the  nucleus  of  a  uric  acid  calculus. 

As  soon  as  a  foreign  body  is  known  to  exist  it  must  be  removed. 
Where  this  can  he  effected  through  the  urethra  so  much  the  better ;  and 
as  long  as  the  substance  If  in  the  passage  and  is  not  impacted,  this  may 
be  done,  but  when  this  cannot  be  effected,  and  the  urethra  is  the  seat 
of  the  offending  body,  a  clean  incision  should  be  made  and  the  foreign 
body  removed,  for  incised  wounds  into  the  urethra  usually  heal  well, 
and  it  is  better  to  make  such  than  to  lacerate  the  urethra  by  forcible 
internal  manipulation. 

In  a  case  I  had,  some  years  ago,  a  long  hair-pin  was  impacted  in  the 
penis  and  perinaeum  with  its  points  forwards,  one  end  being  felt  at  the 
bise  of  the  penis,  embedded  in  the  tissues  beneath  the  skin.  Under 
chloroform  I  pressed  the  point  through  the  skin,  and  gradually  with- 
drew the  pin,  which  came  out  nearly  straight.  A  rapid  recovery  fol- 
lowed, without  a  bad  symptom. 

When  the  foreign  body  is  in  the  bladder  and  cannot  he  crushed  by 
the  lithotrite  or  drawn  out  by  the  scoop,  lithotomy  must  he  performed, 
and  in  adults,  possibly,  the  median  operation  should  be  chosen  when  the 
foreigpn  body  is  not  large. 

The  portion  of  catl^ter  illustrated  below  (Pig.  810)  I  removed  from 
.the  bladder  of  Mr.  B — ,  set.  61,  on  August  23,  1875,  by  means  of  a 
small  lithotrite,  after  it  had  been  broken  in  the  bladder  tlurteen  days. 

I  was  fortunate  enough  to  catch  it  at  its  bulbous  end  and  to  with- 
draw it  without  much  difficulty,  a  rapid  recovery  following. 

In  women,  under  the  influence  of  chloroform,  the  body  may  usually 
be  readily  extracted  by  means  of  dressing  or  other  forceps.  In  the 
case  in  which  a  lady's  stiletto  (Fig.  810)  was  in  the  bladder  of  a  young 

Fig.  810. 


End  of  catheter  remored  from  male  bladder  with  lithotrite. 


Stiletto  removed  from  female  bladder. 


woman  I  found  the  point  of  the  instrument  presenting  forwards  and 
upwards,  and  fixed  in  the  symphysis.  With  my  left  finger  in  the 
urethra  I  presf^ed  it  back,  and  after  some  little  manipulation  through 
the  rectum  with  the  right  index-finger,  for  the  patient  was  a  virgin,  I 
so  placed  the  stiletto  as  to  fix  the  point  against  the  pulp  of  my  left 
index-finger  which  was  in  the  bladder,  and  with  a  pair  of  forceps  intro- 
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dnced  upon  my  finger,  drew  it  out.    The  patient  recovered  rapidly, 
without  any  inconvenience. 

With  a  pair  of  forceps  in  the  hiadder  and  a  finger  in  the  vagina  or 
rectum  to  manipulate  and  place  the  foreign  hody  in  a  good  position  for 
removal,  most  cases  may  be  treated ;  the  Surgeon  seizing  the  foreign 
body  by  one  end.  For  the  removal  of  such  a  thing  as  a  hair-pin,  a 
blunt  hook  may  possibly  be  of  use. 


CHAPTER   XXin. 
SUBOEBT  OP  THE  UBETHBA. 

Any  diminution  in  the  calibre  of  the  urethra,  the  result  of  organic  Definition, 
changes  within  its  walls,  gives  rise  to  ttricture;  any  encroachment  on 
the  passage  from  without  or  within  to  ohttruction. 

OhctmctioB  occurs  when  from  inflammatory  engorgement  of  its  Obstrnction, 
mucous  and  submucous  tissue  the  urethra  is  narrowed  (the  infiam-  ^^^ 
matory  ttricture  of  some  authors) ;  when  from  spasm  of  the  urethral 
muscles  the  same  result  takes  place  (spasmodic  stricture) ;  when  an 
abscess  outside  the  urethra  or  tumour  presses  upon  the  passage;  when 
any  prostatic  enlargement  encroaches  on  the  urethra ;  when  any  frac- 
ture of  the  pelris  presses  upon  it ;  when  a  calculus  or  foreign  body  is 
impacted  in  the  passage  or  a  urethral  polypus  is  present. 

Organic  stricture  is  caused  by  the  contraction  of  inflammatory  de-  Or^^anie 
posit  situated  upon,  within,  or  beneath  the  mucous  membrane  of  the  "'"c^^"^  "nd 
canal,  or  from  the  contraction  of  the  cicatrix  of  a  ruptured  or  injured  ^^  **"•*■• 
urethra.    The  flrst  form  may  be  described  as  simple  organic  ttricture. 
The  second  as  traumaiie  or  cieatricial  stricture.    The  former  is  the  * 
more  common,  and  my  notes  show  603  examples  of  the  former  to  48  of 
the  latter  in  consecutive  cases,  or  as  fourteen  to  one. 

In  the  majority  of  cases  of  organic  stricture  the  contraction  is  of  a  Generally 
chronic  nature ;  in  some  it  may  be  readily  traced  to  a  more  or  less  dis-  chronic, 
tinct  chronic  inflammation  of  the  passage ;  but  years  will  frequently 
pass  away  before  any  obstruction  to  the  flow  of  urine  becomes  of 
sufficient  importance  to  arrest  the  attention  of  the  patient,  and  this 
may,  perhaps,  be  first  drawn  to  the  part  by  spasm  of  the  urethra,  from 
a  sudden  attack  of  retention  of  urine,  which  has  been  induced  by 
some  act  of  irregularity  or  exposure  to  cold. 

The  obstruction  may  consist  simply  of  a  perforated  membranous  Varieties  of 
diaphragm  stretched  across  the  canal,  or  of  a  narrow  band  of  inflam-  itrictnre. 
matory  product  surrounding  the  passage,  giving  rise  to  the  terms 
**  whipcord,"  "  ring,"  or  "  annular  "  stricture.  The  stricture  may  be 
general  or  only  partial,  and  when  the  latter,  it  may  have  been  caused 
by  some  adhesion  of  the  natural  rugse  of  the  urethra,  or  of  some  folds 
of  its  mucous  lining ;  rarer  cases  are  occasionally  found  produced  by 
bands  of  lymph  forming  across  the  passage,  and  Imown  under  the  title 
of  **  bridle  strictures."  When  the  stricture  is  more  extensive  in  its 
nature,  there  is  hardly  a  limit  to  the  extent  of  inflammatory  deposit 
whidi  may  at  times  be  present^  from  the  narrow  band  which  has  been 
alluded  to  M  forming  the  "annular"  stricture,  passing  onwards  to  the 
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broader  band  wbich  answers  to  Sir  A.  Cooper's  term  of  "ribbon  " 
stricture,  to  the  still  severer  cases  in  which  the  urethra  is  foand  more 
or  less  contracted  throughout  its  entire  course.  Between  these  ex- 
tremes numberless  varieties  and  degrees  of  mischief  may  be  observed, 
the  urethra  presenting  one  single  contraction,  or  several  independent 
ones.  John  Hunter  mentions  a  case  in  which  six  strictures  coexisted. 
Thompson  says  he  has  never  met  with  more  than  four. 

Lastly,  the  urethra  may  unquestionably  become  *'  impermeable,"  the 
pathological  specimens  in  Guy's  Museum  being  enough  to  demonstrate 
the  fact;  such  a  condition  cannot,  however,  exist  uncomplicated  with 
other  symptoms,  for  it  is  obvious  that  the  urine  must  have  some 
channel  for  escape,  therefore  in  these  cases  urinary  fistula  will  always 
be  found.  An  obliteration  of  the  urethra,  the  result  of  injury  or  trau- 
matic stricture,  is  also  met  with* 

Locality  of  Btrictnre. 

For  the  only  definite  facts  relating  to  this  subject,  I  must  refer — 
and  I  do  so  with  pleasure — to  the  labours  of  Sir  H.  Thompson ;  for 
although  other  writers  have  given  their  "  impressions  '*  upon  the  sub- 
ject, and  have  published  isolated  cases,  it  is  to  him  that  the  profession 
is  indebted  for  the  analysis  of  270  preparations  contained  in  the  various 
museums,  by  which  inquiry  alone  this  question  could  have  been  satis- 
factorily determined.  He  has  most  satisfactorily  proved  what  is  now 
generally  received  as  true,  that  in  by  far  the  majority  of  cases  of 

Fio.  311. 


Strictore  of  the  urethra,  with  dilatation  of  urethra  behind  stricture 
and  hypertrophy  of  bladder. 

stricture  the  juncture  of  the  spongy  and  membranous  portions  of  the 
urethra  is  its  most  frequent  seat  (Fi<?.  811),  and  that  the  next  position 
in  point  of  frequency  is  the  inch  situated  in  front  of  this  spot ;  ex- 
ceptional cases  being  found  in  the  prostatic  end  of  the  membranous 
portion.  The  centre  of  the  spongy  portion  is  the  next  position  in 
order  of  frequency  in  which  strictures  are  to  be  found ;  the  external 
orifice  and  the  terminal  two  inches  of  the  urethra  coming  last :  no 
specimen  exists  in  which  a  stricture  has  been  observed  in  the  prostatic 
portion. 
Statiities  of  Looking  over  my  own  cases  with  the  view  of  inquiring  into  the 
eautet  of  stricture,  I  find,  omitting  congenital  narrowing  of  the  ure- 
thra and  injuries,  that  out  of  the  646,  chronic  gonorrhcBal  inflam- 
mation had  existed  in  273  instances ;  and  that  direct  injury  was  the  as- 
signed cause  of  43 ;  leaving  830  cases  in  which  no  definite  cause  could 
be  obtained.  Out  of  the  273  cases  in  which  a  gonorrhoea  had  previously 
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existed,  it  is  abo  to  be  observed  that,  in  78  of  these,  injections  had  been 

employed  in  its  cure.     With  these  facts,  it  seems  right  to  conclude 

"  That  although  gonorrhoea  often  precedes  a  stricture,  that  at  least  Gonorrhon 

half  the  cases  are  found  in  subjects  who  have  not  suffered  from  such  ^  ^^  caoae. 

a  disease ;  and  that  when  gonorrhcea  might  be  put  down  as  an  assigned 

cause,  the  use  of  injections  for  its  cure  does  not  appear  to  have  had 

anj  positively  injurious  influence  in  producing  a  stricture."     I  may 

add  that  the  results  thus  brought  out  can  be  strictly  relied  on,  as  con- 

riderable  care  was  taken  when  noting  the  cases  to  search  out  this  fact; 

it  may  therefore  unquestionably  be  asserted  that  injections  have  not  Injections  aa 

ihe  injurious  influence  in  exciting  stricture  which  some  authors  have  ^  cause. 

ascribed  to  them. 

Amongst  the  330  cases  in  which  no  positive  cause  could  be  assigned, 
were  three  in  which  "  gout  *'  existed ;  and  several  in  which  the  con- 
traction of  chancres  might  fairly  be  put  down  as  the  cause  of  the 
obstruction. 

I  have  been  unable  to  make  out  that  the  so-called  phoephatic  dia-  Phosphatic 
thesis  has  any  influence  in  exciting  the  formation  of  an  organic  stric-  diathesis  aa  a 
ture,  or  'any  positive  urethral  disease,  although  this  is  a  point  upon  ^ 
which  Sir  B.  Brodie  has  dwelt  much  ;  but  there  can  be  no  doubt  that 
any  morbid  condition  of  the  urine  has  considerable  power  in  exciting  a 
spasmodic  contraction  of  the  muscular  walls  of  the  urethra,  more  par- 
ticularly when  an  organic  stricture  exists,  and  thus  may  be  the  cause 
of  retention  of  urine. 

Symptoms. — In  a  large  proportion  of  the  cases  of  simple  organic  stric-  Symptoms  of 
ture  an  attack  of  retention  of  urine  is  the  first  thing  which  attracts  the  •*'icturc. 
attention  of  the  patient.    It  may  be  that  some  indiscretion  in  diet,  some  Retention. 
excess  in  drinking,  or  exposure  to  cold,  is  the  immediate  cause  of  the 
retention,  and  it  is  then,  perhaps,  for  the  first  time  that  the  patient  can 
bring  to  his  recollection  the  fact  that  other  less  marked,  but  not  less 
certain,  symptoms,  had  existed  for  some  time  previously.    It  may  be, 
probably,  that  chronic  gleet  hadbeen  present  for  many  months ;  that  some 
urethral  pain  had  attended  the  act  of  micturition,  some  difficulty  and 
frequency  in  the  act,  some  irritability  of  bladder ;  the  stream  of  urine  Altered 
may  have  been  somewhat  narrowed,  divided,  or  twisted,  or  of  a  screw  ■tream. 
shape ;  the  act  of  micturition  may  have  been  prolonged ;  but  these  sym- 
ptoms had  failed  by  themselves  to  make  sufficient  impression  upon 
the  mind  of  the  sufferer   to  lead  him  to  suspect  the  existence  of  a 
stricture. 

It  must  not  be   thought,   however,  that   the   retention  is  usually  Retention 
caused  by  the  gradual  contraction  of  the  stricture.  In  exceptional  cases  P*y  ^  ^*J 
such  a  condition  may  exist,  but  in  the  majority  it  is  tolerably  certain  miclS! 
that  the  retention  is  due  to  some  spasmodic  action  of  the  urethral 
muicles  at  the  seat  of  stricture,  for  in  a  diseased  urethra  very  slight 
causes  appear  capable  of  exciting  spasmodic  action  of  the  canal,  and, 
consequently,  retention ;  spasmodic  and  organic  stricture  being  generally 
combined.     The  frequent  connection  between  retention  of  urine  and  Frequency  of 
organic  stricture  is  well  shown  in  the  following  analysis.    My  notes  of  retcnUon  in 
483  cases  of  stricture  inform  me  that  in  129,  or  more  than  a  fourth,  g^ictiue. 
the  patient  was  admitted  into  Guy's  with  retention.    When  the  stric- 
ture Is  not  discovered  under  these  circumstances,  it  will,  if  not  detected 
early,  soon  give  rise  to  other  symptoms  more  characteristic.    The 
ttream  of  urine  will  gradually  contract,  so  that  at  last  it  will  cease 
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to  exi&t,  the  nrine  passing  only  in  drops.  The  bladdet  will  become 
so  irritable  that  the  patient  will  have  to  rise  frequently  in  the  night 
to  micturate,  and  the  effort  will  be  attended  with  pain;  a  small 
quantity  only  of  urine  will,  probably,  also  be  passed  ;  symptoms  affect- 
ing the  rectum  will  soon  appear,  the  straining  during  the  act  of  mic- 
turition being  associated  with  tenesmus;  at  times  these  symptoms 
are  so  severe  as  to  necessitate  the  use  of  the  stool  instead  of  the 
chamber,  whenever  natural  relief  is  sought.  Prolapsus  recti,  or  piles, 
also  frequently  complicate  the  case ;  incontinence  of  urine  may  also 
appear. 

Under  these  circumstances    it  is  clear  that  the    bladder  is  never 
emptied,  some  small  quantity  of  the  urine  is  passed  at  each  act  of  mic- 
turition, but  not  the  whole  ;  enough  to  relieve  present  symptoms  for  a 
Urinealtered.  time,  bat  not  for  long.     The  urine,  being  retained,  undergoes  partial 
decomposition  and  acts  as  an  irritant ;  it  becomes  cloudy  and  ammo- 
niacal,  depositing  more  or  less  mucus  and  phosphates.    The  urine, 
collecting  in  the  bladder,  gives  rise  to  distension  of  the  organ ;  this, 
pressing  on  the  rectum,  excites  tenesmus  and  prolapsus,  and,  inter- 
iDoontinecee.  fering  with  the  return  of  the  venous  blood,  to  piles.    As  thb  distension 
increases,  the  bladder  loses  its  power  of  contraction,  and,  as  a  conse- 
^     quence,  the  overflow  of  urine  gives  rise  to  incontinence,  this  incontinence 
being  a  direct  result  of  chronic  retention.    A  physical  examination  of 
the  abdomen  of  a  patient  under  these  circumstances  will  reveal  the 
distended  viscus  as  a  central  globular  swelling,  giving  a  dull  sound  un 
percussion. 

At  the  seat  of  stricture  during  these  changes  others  no  less  important 
are  going  on ;  behind  the  stricture  the  urethra  becomes  dilated,  this 
dilatation  being  mechanical  and  the  direct  result  of  the  ineffectual 
efforts  of  the  bladder  to  overcome  the  obstruction  (Fig.  SIX).  As  the 
pressure  continues  inflammation  of  the  urethra  and  parts  around  appears, 
the  tissues  become  indurated  as  well  as  expanded,  and  after  a  time, 
from  the  continued  irritation,  the  parts  ulcerate.  A  few  drops  of  the 
urine  percolate  into  the  cellular  tissue  behind  the  stricture  and  set  up 
suppuration,  and  in  this  way  a  perineal  urinary  abscess  is  formed.  To 
the  finger  it  will  appear  as  a  deep-seated  perineal  swelling,  sometimes 
very  indolent  and  painless,  at  others  acute  and  painful. 

Should  this  abscess  open  itself  naturally  externally  in  the  peri- 
nseura,  or  be  opened  by  the  Surgeon,  a  perineal  urinary  fittula  will 
ensue. 

Should  no  such  result  take  place  and  the  abscess  remain,  should  the 
urethral  stricture  be  unrelieved  and  the  bladder  with  the  abdominal 
muscles  still  continue  to  act  and  ineffectually  so  to  overcome  the  urethral 
obstruction,  the  urine  becomes  forced  into  the  dilated  urethra  behind 
the  stricture,  into  the  perineal  abscess  communicating  with  the  dilated 
urethra,  and  sooner  or  later — unless  the  stricture  be  relieved — the  wall 
of  the  abscess  will  give  way,  either  by  ulceration  or  rupture,  and  the 
urine  will  become  freely  extravasated  into  the  cellular  tissue  of  the 
parts  around. 

Should  this  giving  way  of  the  parts  appear  during  the  efforts  of  the 
patient  or  spasmodic  action  of  the  bladder  and  abdominal  muscles  to 
overcome  the  stricture,  a  momentary  relief  from  the  proAnous  agony  may 
for  a  time  lull  the  apprenhensions  of  the  patient,  and  the  sensation  that 
something  has  given  way  may  mislead  him  into  the  idea  that  all  is  well. 
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bnt  the  swelling  of  the  periDeenm,  scrotum,  penis,  and  snpra-pubic 
region,  will  at  once  reveal  to  the  professional  eye  the  true  nature  of 
the  accident,  and  with  the  absence  of  any  flow  of  urine  through  the 
natural  channel  the  e\'idence  will  be  complete  that  the  urethra  has 
given  way  behind  the  stricture,  and  that  extravasation  of  urine  has 
taken  place. 

At  any  period  of  a  stricture's  progress  the  obstruction  is  to  be  de-  Detected  by 
tected  by  the  passage  of  a  catheter.    This  may  be  of  any  form,  accord-  ca*l^«*«'- 
ing  to  the  fancy  of  the  operator;  but  the  best  is,  without  doubt,  that 
made  after  the   fashion  of  the    French  catheter,  with  a  bulbous  ex- 
tremity and  tapering  end  (Fig.  312),  or  a  metallic  instrument  such  as 
that  represented  in  Fig.  297. 

Fio.  312. 


During  the  development  of  a  stricture,  and  more  particularly  when 
it  has  become  a  real  cause  of  obstruction,  a  patient's  general  condition 
is  rarely  good ;  what  are  generally  known  as  dyspeptic  symptoms  com- 
monly exist,  the  digestive  organs  fail  to  do  their  duty  as  they  do  in 
health ;  the  patient,  consequently,  often  loses  flesh,  looks  careworn  and 
ill.  As  the  disease  progresses,  a  constant  feeling  of  chilliness  is  very 
common,  and  rigors  are  not  unusual ;  these  symptoms  are  at  times  in- 
termittent, and  are  then  often  looked  upon  as  being  due  to  "  ague." 
When  a  perineal  abscess  is  forming,  these  rigors  are  commonly 
present. 

When  they  are  uncomplicated  with  such  a  local  cause,  and  are  very 
frequent,  there  is  good  reason  to  believe  that  they  indicate  some  renal 
complication ;  for  it  cannot  be  too  strongly  impressed  upon  the  Sur- 
g^n's  mind  that  no  stricture  can  long  exist  without  producing  second- 
arily important  changes  in  the  bladder  and  kidneys. 

Organic  strictures  are  not,  however,  all  of  the  same  character. 

The  limple  stricture  is  the  most  usual,  and  beyond  the  mechanical 
effects  of  its  existence  it  has  no  special  feature. 

The  irritable  stricture  is  comparatively  rare ;  it  is  characterised  by 
excessive  sensibility  on  being  touched  by  a  catheter,  and  a  dis- 
position to  bleed ;  it  is  also  prone  to  be  associated  with  chilliness  and 
even  rigors. 

The  contractile  striotore  may  belong  to  etther  of  the  two  former 
groups ;  its  peculiarity  consists  in  its  tendency  to  recontract  after  Us 
diUdation. 

It  is  important  to  bear  these  three  divisions  of  organic  stricture 
constantly  in  mind,  for  tho  successful  treatment  of  a  case  will  often 
torn  upon  their  recognition. 

TsBATMEHT. — Before  any  Surgeon  can  say  with  certainty  that  a 
itrictare  exists,  a  urethral  examination  is  a  necessity,  and  this  is  an 
operation  in  which  as  many  difficulties  are  met  with  by  the  inex- 
perienced as  in  those  far  more  complicated ;  indeed,  without  some  skill 
and  confidence  the  attempt  to  pass  a  full-sized  catheter  down  a  healthy 
uethra  ie  constantly  foiled. 

To  pass  a  catheter  it  is  usually  wise  to  place  the  patient  on  his 
beck  in  the  recumbent  position,  with  the  shoulders  slightly  raised  and 
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the  knees  separated.  The  Surgeon  should  see  that  he  is  lyin^  quite 
flat  and  straight,  and  the  lower  part  of  his  ahdomen  should  be  un- 
covered to  expose  the  navel,  this  point  beings  the  best  g^de  to  the 
line  of  the  urethra.  A  large  metallic  instrument  should  usually  be 
selected  for  the  examination.  No.  7  or  8  being  the  best ;  and  this 
should  be  made  moderately  warm  by  being  dipped  in  warm  water  or 
rubbed  by  the  hand  and  thoroughly  well  oiled.  The  Surgeon  should 
stand  on  the  left  side  of  the  patient,  and  with  his  left  hand  raise  the 
penis;  he  should  then  introduce  the  end  of  the  catheter  into  the 
penis,  keeping  its  point  well  to  the  lower  surface  of  the  urethra  during 
the  introduction  of  the  first  three  or  four  inches,  in  this  way  avoidmg 
the  lacunae  of  the  urethra  that  exist  in  the  roof  of  the  passage.  The 
handle  of  the  instrument,  at  this  step  of  the  operation,  may  be  directed 
over  the  left  thigh  of  the  patient,  or,  what  is  preferable,  be  main- 
tained over  the  median  line  of  the  body  in  the  direction  of  the 
umbilicus.  With  the  left  hand  the  Surgeon  may  then  gently  draw 
the  penis  up  the  instrument,  which  he  with  the  right  idlows  to  slip 
down  the  passage  by  its  own  weight,  simply  directing  it  with  a  light 
hand,  and  the  end  having  reached  the  bulbous  portion  of  the  urethra 
the  handle  of  the  catheter  is  to  be  gpently  depressed  in  the  central 
line  of  the  body,  when,  if  no  obstruction  exists,  the  bladder  will  be 
entered,  the  point  of  the  instrument  being  kept  well  along  the  upper 
surface  of  the  urethra.  In  a  healthy  urethra  the  Surgeon  has  little 
more  than  to  guide  a  metallic  instrument  into  the  bladder,  the  weight 
of  the  catheter  alone  being  nearly  sufficient  to  allow  it  to  pass  down 
the  passage,  if  directed  with  skill.  Half  the  errors  in  catheterism 
arise  from  a  non- appreciation  of  this  fact,  the  desire  to  past  the 
catheter  originating  efforts  that  interfere  with  the  entry  of  the  instru- 
ment into  the  bladder  under  proper  guidance. 

When  a  stricture  exists  the  catheter  will  be  arrested  in  its  course ; 
it  should  then  be  withdrawn  an  inch  or  so  and  passed  on  again,  with 
the  handle  slightly  altered  in  direction.  If  the  obstruction  still  exists 
the  instrument  is  to  be  withdrawn  and  one  of  a  smaller  size  employed, 
and  on  this  failing  to  glide  by  the  obstruction  a  still  smaller  one,  and 
so  on  till  the  stricture  is  entered. 

In  this  way  the  seat  of  stricture  or  strictures  and  the  nature  of  the 
contraction  will  be  made  out.  If  much  pain  attend  the  examination 
the  Surgeon  has  either  employed  too  mach  force  or  an  irritable 
stricture  exists.  When  bleeding  follows,  this  latter  probability  is 
strengthened,  particularly  if  the  Surgeon  is  conscious  that  no  violence 
has  been  employed.  For  catheterism  ought  never  to  be  attended  with 
violence.  "  Whatever  the  obstruction,  it  is  never  to  be  forced ;  temper, 
patience,  and  a  light  hand,  will  overcome  almost  all  cases  of  difficulty. 
All  attempts  at  rapidity  of  execution  are  wholly  out  of  place,  fraught 
only  with  danger  to  the  patient,  and  calculated  to  reflect  discredit  on 
the  operator." — Sir  H.  Thompson. 

Some  Surgeons  prefer  the  patient  to  occupy  the  erect  position  in 
passing  a  catheter ;  I  cannot  recommend  it ;  there  is  more  chance  of 
inflicting  injury  by  the  patient  moving  than  when  recumbent,  and  the 
Surgeon  has  not  so  complete  a  control  over  his  instrument  or  patient. 
In  stricture  it  is  certainly  a  wrong  one.  The  mode  known  as  the  **  tour 
de  maitre"  is  named  only  to  be  condemned;  in  the  hands  of  a  skilled 
Surgeon  it  may  be  done  with  impunity,  but  in  those  of  an  inexperienced 
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man  it  is  franght  with  danger.  The  plan  consists  in  introdncing  the 
catheter  with  the  handle  presenting  downwards  and  the  convexity  of  its 
curve  upwards,  passing  it  along  the  urethra  down  to  the  hulb,  and 
then  onwards  into  the  bladder  by  describing  a  half  circle  towards  the 
umbilicus ;  the  handle  of  the  instrument,  when  it  has  reached  the  median 
line  of  the  body  above,  being  gradually  depressed ;  the  end  of  the  in- 
strument in  this  turn  being  made  to  enter  the  bladder. 

Treatment  of  Stricture. 

The  treatment  of  stricture  must  be  based  on  the  pathology  of  the 
disease. 

Now,  the  pathology  of  stricture  is  simple ;  it  has  been  already  said  Pathology  of 
to  consist  in  the  deposition  of  inflammatory  products  in  the  mucous  "^cture. 
and  submucous  tissue,  and  their  subsequent  contraction  ;  or  in  the  con- 
traction of  a  cicatrix  the  result  of  an  injury. 

The  principle  of  treatment  is  also  simple,  for  it  is,  primarily,  to  Prindplci  of 
dilate  the   contracted  canal,  and,  secondarily,  to  obtain  the  absorp-  treatment, 
tion  or  breaking-up  of  the  effused  inflammatory  products ;  and  the 
more  simple   the    means  by    which  these  ends  can  be  secured  the 
better. 

Where  the  first  end  has  been  obtained  without  the  second,  temporary 
benefit  may  have  been  effected,  but  no  more.  Where  both  ends  can  be 
gained  by  simple  means,  the  treatment  must  be  pronounced  to  be  good. 
In  ordinary  cases  of  organic  stricture  there  is  little  doubt  that  these 
ends  are  to  be  secured  by  means  of  gradual  dilatation  of  the  stricture ;  Gradnal 
and  that  by  means  of  such  local  treatment  alone  the  majority  of  cases  dilatation. 
of  organic  stricture  are  to  be  successfully  overcome. 

This  treatment  is  to  be  carried  out  in  the  following  way.  At  least, 
the  way  I  am  about  to  describe  is  certainly  the  most  rapid  and  effectual 
mode  of  treatment  the  Surgeon  has  at  his  disposal;  the  only  objection 
is  that  it  necessitates  about  a  fortnight's  rest. 

The  size  of   the  stricture  having  been  gauged,  an  elastic  conical  Mode  of 
catheter,  with  a  bulbous  end,  is  to  be  taken  and  well  oiled,  and  as  large  c^rryiug  tt 
a  one  as  can  be  passed  through  the  stricture  introduced.    Should  the  ^^^' 
English  catheter  be  preferred,  it  is  to  be  made  soft  and  flexible  by 
being  dipped  in  warm  water  or    by    friction  with  the  finger,   and 
is  to  be  used  without  the  stylet.     The  penis  of  the  recumbent  patient 
is  to  be  raised  by  the  Surgeon*8  left  hand  and  drawn  forwards  and 
slightly  downwards,  so  as  to  make  the  urethra  as  straight  as  possible ; 
the  catheter  is  to  be  then  introduced,  and  passed  gently  down  the  pas- 
sage ;  should  obstruction  be  felt,  the  catheter  may  bo  slightly  withdrawn, 
and   then  pressed  forwards,   the    largest    instrument    the    stricture 
will  admit  without  force  being  introduced,  and  this  having    passed 
the  stricture  and  entered  the  bladder,  is  to  be  fastened  in.     (Fig. 
313.) 

The  orifice  of  the  catheter  may  be  plugged  with  a  peg  of  wood,  or, 
what  is  better,  the  end  may  be  capped  by  a  piece  of  india-rubber 
tubing,  the  free  end  being  dropped  into  a  urinal,  or  tied  in  a  knot  to 
prevent  escape  of  urine. 

If  after  twenty-four  hours  the   catheter  moves  freely  in  the  stric-  When  lo 
tore,  it  may  be  removed,  and  the  next  size  introduced,  the  Surgeon  being  replace 
careful  not  to  be  tempted  to  introduce  a  size  that  fits  the  stricture  too  ^^^'^er. 
ibmlj.    On  the  third  and  following  days  the  same  practice  may  be 
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followed,  and  in  about  ten  days  a  complete  dilatation  of  the  strictcire 
will  probably  have  been  perfected.  Should  the  catheter  not  move  freely 

in  the  stricture,  it  is  to  be  left  a  few 
Fio.  313.  hours  longer.    When  the  presence  of 

the  instrument  in  the  bladder  causes 
irritation,  and  this  is  not  remedied 
by  alkalies,  such  as  the  citrate  or 
tartrate  of  potash,  with  buchn  and 
hyoscyamus,  it  is  a  good  plan  to  have 
the  catheter  removed  some  few  hours 
before  a  larger  size  is  introduced,  in 
this  way  giving  the  bladder  rest. 
When  it  is  impossible  to  maintain 
Mode  of  fastening  catheter  in  the  ^^st  a  catheter  may  be  passed  in  the 
bladder.  evenmg,  retained  all  night,  and  re- 

moved in  the  morning.  At  other 
times,  where  the  symptoms  are  more  severe,  some  slight  intermission 
of  the  treatment  may  be  advisable,  the  passage  of  the  catheter  alone 
being  practised.  After  the  stricture  has  been  fully  dilated,  the  daily 
passage  of  an  instrument  for  a  few  days  subsequently  is  all  that  is 
called  for,  the  interval  between  the  introduction  of  the  catheter  being 
gradually  lengthened. 

The  patient  need  not  be  confined  to  bed  always  during  this  treatment ; 
he  may  get  up  daily  and  lie  on  a  sofa  or  sit  quietly  in  a  reclining  chair. 
Should  movement,  however,  cause  irritation  of  the  bladder,  it  must  be 
forbidden. 

In  severe  and  neglected  strictures  this  plan  is  one  that  ought 
always  to  be  followed  when  possible.  It  is  sound  in  its  principle, 
safe  in  its  practice,  and  as  expeditious  as  is  consistent  with  the  object 
aimed  at. 

In  less  severe  cases,  or  where  rest  cannot  be  obtained,  the  introduc- 
tion of  an  instrument  on  one  day,  and  after  the  lapse  of  two  days  its 
reintroduction,  followed  by  the  employment  of  a  larger  size,  and  so  on, 
till  complete  dilatation  of  the  stricture  has  been  effected,  is  the 
second  best  plan.  It  is  more  tedious  than  the  former,  although  in  the  end 
successful,  but  patients  so  treated  doubtless  require  the  more  frequent 
introduction  of  a  catheter  to  maintain  the  urethra  in  its  dilated  condi- 
tion  than  others  treated  by  the  former  plan.  For  this  method  of  treat- 
ment metallic  instruments  are  better  than  elastic. 

When  a  stricture  is  so  contracted  that  a  catheter  cannot  be  passed 
even  after  very  careful  manipulation,  the  attempt  should  be  given  up 
and  alkalies  given ;  when  the  urethra  is  irritable,  opium,  enforced  rest, 
and  the  hip  bath,  are  of  use.  After  the  lapse  of  a  day  or  more  success  may 
follow  another  attempt.  When  the  stricture  is  reached  by  the  catheter, 
gentle  pressure  upon  it  may  be  employed ;  indeed,  pressure  may  be  kept 
up  for  two  or  three  minutes,  the  parts  often  yielding  under  its  influence 
and  allowing  the  instrument  to  pass.  Should  this  end  be  obtained,  let 
the  Surgeon  rest  satisfied  and  leave  the  catheter  in— whether  silver  or 
elastic — for  should  he  remove  it  he  will  in  all  probability  fail  to  pass  a 
second.  Should  the  instrument  be  a  silver  one,  an  elastic  one  should 
be  substituted  when  it  is  removed. 

When  a  catheter  is  grasped  and  "  held  "  in  the  urethra  the  operator 
may  be  tolerably  sure  that  he  has  entered  the  stricture ;  should  the  end 
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be  moveable  he  may  be  equally  sure  that  he  is  in  a  false  passage.  When 
the  catheter  has  been  held  and  has  passed  forwards  into  the  bladder  all 
is  well,  when  it  slips  suddenly  into  a  moveable  space  the  urethra  has 
probably  been  perforated.  Under  these  circumstances,  when  a  false 
passage  probably  exists,  it  is  wise  to  give  up  local  treatment  for 
a  few  days,  and  let  the  parts  heal.  A  stricture  should  be  dilated  up 
to  its  fullest  extent. 

After  the  fuU  dilatation  of  a  stricture  it  is  important  to  hear 
in  mind  the  fact  that  contraction  will  again  take  place,  after  a 
time,  if  the  passage  he  not  kept  open  ;  but  the  introduction  of  a 
catheter  once  in  every  two,  three,  four,  or  more  months,  according 
to  circumstances,  is  generally  enough  to  prevent  this  result  taking 
place. 

What  in  modem  language  is  called  "  the  immediate  treatment  of  On  the 
stricture  **  is  in  reality  a  rupture  or  splitting  of  a  stricture,  it  being  in  tphtting  of 
all  probability  a  rare  thing  for  a  stricture  to  be  suddenly,  fully,  and  ■*"cturc8. 
rapidly  dilat<Kl  without  laceration  taking  place.  This  plan  has  certainly 
a  taking  title,  and  in  practice  has  apparent  advantages  which,  if  sup- 
ported by  experience,  would  establish  its  claims  upon  the  attention  of 
Surgeons. 

In  our  day  the  plan  is  known  as  that  of  Holt,  but  Holt's  instruments 
are  mere  modifications  of  M.  Perr^ve's,  made  in  1847,  and  the  same 
sort  of  practice  has  been  adopted  by  Mr.  T.  Wakley,  Dr.  Huttou,  of 
DubUn,  Maisonneuve,  Buchanan,  and  others. 

Holt  describes  hb  instrument  **  as  consisting  of  two  grooved  blades,  Holt'f 
fixed  in  a  divided  handle,  and  containing  between  them  a  wire  welded  iaatrument. 
to  their  points,  and  on  this  wire  a  tube  (which  when  introduced  between 
the  blades  corresponds  to  the  natural  calibre  of  the  urethra)  is  quickly 
passed,  and  thus  ruptures  or  splits  the  obstruction.'' 

The  stricture  having  been  split  the  dilator  should  be  rotated  to 
still  further  separate  the  sides  of  the  rent,  and  then  be  withdrawn ;  a 
catheter  corresponding  to  the  number  of  the  tube  being  substituted  for 
the  purpose  of  removing  the  urine.  In  his  hands  the  practice  has  been 
moat  successful ;  he  has  split  no  less  than  670  strictures  with  only  two  Statistics. 
deaths.  But  in  the  hands  of  other  Surgeons  similar  success  has  not  been 
recorded.  This  method,  however,  no  more  effects  a  permanent  cure  of 
stricture  than  the  plan  of  dilatation  already  given ;  for  every  hospital 
Surgeon  has  been  called  upon  to  treat  cases  of  stricture  that  had  been 
subjected  to  the  plan  and  bad  relapsed.  Indeed  there  is  reason  to 
believe  that  after  Holt's  method  an  early  relapse  is  more  common  than 
after  other  methods;  and  that  bad,  and  even  fatal  effects,  are 
more  common  after  the  splitting  operation  than  after  gradual  dila- 
tation. 

The  plan  of  treatment  I  have  given  of  dilatation  is  absolutely  safe.  Dilatation 
It  IB  never  followed  by  a  fatal  result.    After  the  splitting  of  the  stric-  P^^omed. 
tore  this  cannot  be  said ;  although  facts  are  wauted  to  establish  the 
proportion  of  fatal  cases  to  the  successful. 

To  narrow,  ring  or  annular,  subpubic  or  penile  strictures,  Holt's 
method  is  probably  well  adapted ;  but  for  indurated,  ribbon,  or  tunnel 
strictmres  it  is  dangerous  and  unsuitable. 

When  a  stricture  is  associated  with  a  vesical  calculus  and  it  is  a  Stneturr 
matter  of  necessity  to  cure  the  one  before  lithotomy  is  employed,  the  ^f**  vcweal 
immediate  method  may  be  used;  but  it  ought  to  be  understood  that  a  ^^'^"^ 


132 


STBICTUBE  OF  THE  UBETHEA. 


greater  amooiifc  of  danger  attends  its  practice  than  follows  the  more 
ordinary  method. 

The  best  instrument  for  this  plan  of  treatment  is  that  made  by 
Weiss  for  Mr.  B.  W.  Richardson,  of  Dublin.    (Fig.  314.) 
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But  all  strictures  cannot  be  treated  by  dilatation.  *'  Cases  of  stric- 
ture do  occur  occasionally  which  are  so  exquisitely  sensitive  that  the 
passage  of  a  catheter,  however  skilfully  performed,  is  followed  by  such 
severe  constitutional  and  local  disturbance  as  to  produce  more  harm 
than  good,  and  in  which  it  is  clear  some  other  method  of  cure  must  be 
employed;  and  others  which  are  relieved  by  means  of  the  catheter,  and 
are  even  fully  dilated,  but  which  have  a  tendency  to  contract  again, 
immediately  upon  the  omission  of  the  treatment.  In  the  former  case 
the  treatment  aggravates  instead  of  relieves  the  symptoms;  in  the 
latter  it  must  be  continued  for  life  to  preserve  an  open  passage.  Under 
such  circumstances  some  other  plan  of  treatment  must  be  adopted;" 
and  I  believe  now,  as  I  believed  when  the  above  words  were  written 
(1858),  "the  most  beneficial  to  be  the  external  division  of  the 
stricture  from  the  perinseum ;  and  it  is  to  the  late  Professor  Syme 
that  we  are  here  especially  indebted  for  having  so  ably  recalled 
our  attention  to  the  treatment  of  such  troublesome  and  painful 
cases"  ('  Guy's  Reports,'  1858). 

The  Surgeon  must  not,  however,  in  all  cases  of  irritable  stricture  come 
to  the  conclusion  that  Syme's  operation  is  required,  for  it  is  only  in  ex- 
ceptional examples  of  this  form  of  stricture  that  it  is  needed.  For  in 
some  the  irritability  rapidly  disappears  under  the  use  of  the  catheter, 
and  in  others  rest,  alkalies,  and  opium  have  a  most  beneficial  influence. 
Should  these  fail,  the  cutting  operation  may  be  performed,  but  not  till 
then. 

Recently  the  laminaria  stalks  have  been  employed  for  dilating  stric- 
ture, but  for  perineal  strictures  they  are  dangerous,  being  apt  to  break. 
For  strictures  at  the  orifice  of  the  urethra,  from  the  contraction  of 
cicatrices,  they  are  most  valuable,  but  for  all  other  forms  they 
are  ill  adapted.  A  laminaria  tent  swells  to  at  least  twice  its  dia- 
meter ;  it  may  be  introduced  into  the  urethra  dry  and  left  there,  a 
small  shield  being  fixed  to  one  end  to  prevent  its  slipping  into  the 
passage. 

Caustics  are  not,  at  the  present  day,  much  employed  in  the  treatment 
of  stricture ;  few  Surgeons,  indeed,  use  them  at  all.  The  practice  in 
theory  is  not  a  sound  one,  and  in  its  results  is  uncertain,  and  probably 
injurious,  for  it  is  impossible  to  apply  such  a  caustic  as  the  potassa 
fusa  to  the  seat  of  stricture  alone,  and  when  tissues  are  destroyed  by  its 
influence  they  will  subsequently  cicatrise  and  contract,  and  thus  add  to 
the  mischief.  All  that  can  be  said  in  its  favour  will  be  found  in  Mr. 
Wade's  work,  but  it  is  not  a  practice  that  can  be  recommended  in  any 
way. 
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Urethrotomy. 

This  is  a  comprehensive  term»  and  inclndes  the  internal  division  of  a 
strictare,  and  the  external  through  the  perineenm. 

Internal  nrethrotomy,  except  for  strictares  at  the 
orifice  of  the  urethra  and  within  the  penis,  is  not  an 
operation  for  which  mnch  can  be  said.  In  subpubic 
strictures  it  is  dangerous,  and  no  more  eifective  than 
other  phtns  of  treatment.  In  penile  stricture,  more 
particularly  of  the  urethral  orifice,  it  is  a  safe  and 
valuable  practice.  Many  instruments  have  been  in- 
vented for  the  purpose,  and  Stafford's  instrument,  made 
in  1827*  is  well  known.  Fergusson  employs  a  long 
.  grooved  director,  which  he  parses  through  the  stricture, 
and  a  very  narrow-bladed  knife,  which  can  be  buried  in 
the  groove ;  but  the  best  instrument  is  the  one  that 
divides  the  stricture  from  behind  forwards  on  its  with- 
drawal, such  as  that  represented  in  Fig.  315.  It 
is  one  that  I  have  had  made  on  Trelut's  principle,  per- 
forated at  its  end  for  a  guide  bougie.  In  strictures  of 
the  orifice  a  bistoury  may  be  used. 

After  the  division  of  the  stricture  a  large  catheter 
should  be  passed  and  left  in,  to  keep  the  parts  asunder 
and  assist  in  the  absorption  of  the  organized  lymph.  In 
orificial  strictures,  after  their  division,  the  laminaria 
tent  is  the  best  to  use,  with  a  shield. 

Maisonneuve  employs  a  filiform  gum-elastic  bougie 
as  a  guide  through  tlie  stricture,  and  a  grooved  steel 
director  which  is  screwed  on  to  the  bougie  and  pushed 
into  the  bladder.  He  then  divides  the  stricture  by 
means  of  a  triangular-shaped  urethrotome  passed  along 
the  groove,  a  large  catheter  being  passed  into  the  bladder 
when  the  stricture  has  been  divided. 

Thompson  thinks  better  of  internal  urethrotomy  in 
hard,  old  strictures,  than  of  their  rupture.  Subcu- 
taneous perineal  urethrotomy  is  on  its  trial;  my  own 
experience  of  it  has  not  been  favourable. 

External  orethrotomy  is  a  valuable  operation  in  se- 
lected cases.  It  includes  two  very  different  measures : 
one^  in  which  the  stricture  is  divided  through  the  pe- 
rinsBum  upon  a  grooved  director,  passed  through  the 
8tricture--ex<eniai  divUion  or  Syme's  operation.  The 
other,  in  which  the  perinsBum  is  laid  open  without  a 
nretfajral  gpiide,  the  stricture  being  impervious.  To  this 
the  term  perineal  eection  ought  to  be  confined. 

Sjjfme'e  operation,  as  already  stated,  is  viduable  in  the 
highly  irritable  as  well  as  contractile  stricture,  in  cases 
which  Syme  described  as  strictures  that  "  continue  to 
present  symptoms  after  being  dilated,"  and  that  "  are 
indomitable  by  the  ordinary  means  of  treatment."  It 
is,  moreover,  usually  a  successful  one. 

The  operation  is  by  no  means  one  of  difficulty.  A 
grooved  staff,  as  large  as  can  be  passed  through  t\xQ 
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stricture,  is  first  introduced,  the  patient  having  heen  placed  npon  his 
back,  as  if  about  to  be  cnt  for  stone.  The  Surgeon  should  then,  with 
perfect  precision,  introduce  his  knife  into  the  centre  of  the  perinseum, 
and  at  one  stroke  cut  down  upon  the  groove  situated  at  the  lower 
border  of  the  staff ;  using  this  as  his  guide,  the  perineal  portion  of  the 
urethra  in  which  the  stricture  is  situated  can  be  readily  and  freely 
divided.  There  are  but  two  important  points  to  be  observed  in  this 
the  second  step  of  the  operation ;  the  first  is  to  be  sure  that  the  knife 
touches  the  groove  of  the  staff ;  and  secondly,  that  the  whole  of  the 
diseased  or  strictured  portion  of  the  urethra  is  freely  divided.  Having 
succeeded  in  this,  the  essential  part  of  the  operation,  the  sound  may  be 
removed,  after  a  grooved  probe  or  director  has  been  introduced  into 
the  bladder  through  the  perineal  wound;  upon  which  an  elastic 
catheter  of  a  large  size  can  be  readily  introduced  through  the 
penis  into  the  bladder,  and  fixed  in  ;  or  Syme's  catheter  (Fig. 
316)  may  be  introduced  through  the  perineal  wound  for  twenty-four 
hours. 


Fio.  316. 
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Syme*i  perineal  catheter. 


The  patient  should  then  be  sent  to  bed,  and  a  mild  opiate  given, 
such  as  ten  grains  of  Dover's  powder,  if  much  general  or  local  vesical 
irritability  exists.  The  catheter  may  be  left  in  for  several  days  if  it 
should  fail  to  cause  pain,  but  if  the  bladder  resents  its  presence  it  may 
be  removed ;  indeed,  I  am  disposed  to  think  that  the  presence  of  a 
catheter  is  hardly  needed — in  the  majority  of  my  recent  cases  I  have 
given  it  up,  and  have  had  no  reason  to  regret  the  practice ;  but  more 
experience  is  called  for  before  the  omission  of  its  use  can  be  confi- 
dently recommended. 

After  the  wound  has  closed  the  occasional  introduction  of  a  catheter 
is  essential,  for  I  cordially  ag^ee  with  Professor  Syme  in  thinking 
**  that  prudence  requires  that  every  patient  who  has  had  a  stricture 
divided  should  learn  to  introduce  bougies,  since  by  doing  so,  at  intervals 
of  a  week  or  a  fortnight,  he  will  be  perfectly  secure  from  future 
trouble."  The  division  of  a  stricture,  no  more  than  its  dilatation  or 
ruptare,  permanently  cures  it;  occasional  dilatation  is  essential  to 
maintain  its  patency. 

JPerineal  section  is  a  more  difficult  and  dangerous  operation  than 
ncMSMiv  Syme's.  It  is  called  for  also  in  far  more  severe  cases,  when  the  urethra 
is  impervious  and  no  guide  to  the  urethra  exists  beyond  that  which 
the  Surgeon's  knowledge  of  the  anatomy  of  the  parts  affords,  and  it 
must  be  remembered  that  as  a  rule  the  normal  anatomy  has  been 
nearly  destroyed,  for  impervious  strictures  requiring  urethrotomy  are 
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Dgually  chronic,  complicated    with    extrayasatlon,   suppuratioo,  and 
nrinary  fistula. 

The  operation  I  shall  descrihe  is  the  one  suggested  hy  Mr.  Cock,  Cock's 
and  known  by  his  name ;  it  is  at  once  easier,  simpler,  and  ranch  op«»tion. 
more  successful  than  any  other;  **  the  objects  aimed  at  in  the 
operation  can  be  accomplished,  while  I  doubt  if  those  of  any  other 
have  ever  been  fulfilled.  However  complicated  may  be  the  derange- 
ment of  the  perinseum,  and  however  extensive  the  obstruction  of 
the  urethra,  one  portion  of  the  canal  behind  the  stricture  is  always 
healthy  and  often  dilated,  and  is  accessible  to  the  knife  of  the  Surgeon. 
I  mean  that  portion  of  the  urethra  which  emerges  from  the  apex  of 
the  prostate,  a  part  which  is  never  the  subject  of  stricture,  and  whose 
exact  anatomical  position  may  be  brought  uuder  the  recognition  of 
the  finger  of  the  operator.  Thus,  when  we  cannot  introduce  a  catheter 
by  the  ordinary  method,  and  even  when  we  cannot  tap  the  bladder 
through  the  rectum,  it  still  remains  to  us  to  tap  the  urethra  as  it 
emerges  from  the  prostate,  and  thus  to  effect  the  desired  com- 
munication." 

The  operation  which  Mr.  Cock  has  described  as  "  tapping  the  urethra 
at  the  apex  of  the  prostate,  unassisted  by  a  guide  staff,'*  is  performed 
iu  the  following  manner,  and  illustrated  in  Fig.  317.     I  have  seen  Mr. 

Fig.  317. 


DrawiuR  illnstratiDg  Mr.  Cock's  operation  of  tapping  the  urethrt  in  perinanun. 

Cock  do  it  frequently,  and  have  performed  it  on  many  occasions,  and 
have  no  hesitation  in  giving  it  as  the  operation  for  external  urethrotomy 
without  a  staff.  I  give  it  in  Cock's  words, taken  from  '  Guy's  Hoapital 
Reports,'  1866. 

"  The  only  instruments  required  are  a  broad  double-edged  knife  with  |iod«  of 
a  very  sharp  point,  a  large  silver  probe-pointed  director  with  a  handle,  pwformance 
aod  a  canula  or  female  catheter,  modified  so  that  it  can  be  retained  in  jJg"5jSSS,y 
the  bladder  (Syme's  perineal  catheter  is  the  best).  without  a 

'*  The  patient  is  to  be  placed  in  the  usual  position  for  lithotomy ;  and  staff. 
it  is  of  Uie  utmost  importance  that  the  body  and  pelvb  should  be 
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straight,  so  that  the  median  line  may  be  accnratelj  preserved.  The 
left  forefinger  of  the  operator  is  then  introduced  into  the  rectum,  the 
bearings  of  the  prostate  are  carefully  examined  and  ascertained,  and 
the  tip  of  the  finger  is  lodged  on  the  apex  of  the  gland  ;  the  knife  is 
then  plunged  steadily  but  boldly  into  the  median  line  of  the  perinffiuro, 
and  carried  on  in  a  Erection  towards  the  tip  of  the  left  forefinger,  which 
lies  in  the  rectum.  (Fig.  S17.)  At  the  same  time,  by  an  upward 
and  downward  movement,  the  vertical  incision  may  be  carried  in 
the  median  line  to  any  extent  that  is  considered  desirable.  The  lower 
extremity  of  the  wound  should  come  to  within  half  an  inch  of  the  anus. 

"  The  knife  should  never  be  withdrawn  in  its  progress  towards  the 
apex  of  the  prostate ;  but  its  onward  course  must  be  steadily  maintained 
until  its  point  can  be  felt  in  close  proximity  to  the  tip  of  the  lert 
forefinger.  When  the  operator  has  fully  assured  himself  as  to  the 
relative  position  of  his  finger,  the  apex  of  the  prostate  and  the  point 
of  his  knife,  the  latter  is  to  be  advanced  with  a  motion  somewhat 
obliquely  either  to  the  right  or  the  left,  and  it  can  hardly  fail  to  pierce 
the  urethra.  If,  in  this  step  of  the  operation,  the  anterior  extremity 
of  the  prostate  should  be  somewhat  incised,  it  is  a  matter  of  no 
consequence. 
DeserlptioB  "  In  this  operation  it  is  of  the  utmost  importance  that  the  knife  be 
®'  ^^^Mo*  "^o*  removed  from  the  wound,  and  that  no  deviation  be  made  from  its 
co^nu^.  original  direction  until  the  object  is  accomplished.  If  the  knife  be 
prematurely  removed,  it  will  probably,  when  reinserted,  make  a  fresh 
incision  and  complicate  the  desired  result.  It  will  be  seen  that  the 
wound,  when  completed,  represents  a  triangle;  the  base  being  the 
external  vertical  incision  through  the  perina&um,  while  the  apex,  and 
consequently  the  point  of  the  knife,  impinges  on  the  apex  of  the 
prostate.  This  shape  of  the  wound  facilitates  the  next  step  of  the 
operation. 

"  The  knife  is  now  withdrawn,  but  the  left  forefinger  is  still  retained 
in  the  rectum.  The  probe-pointed  director  is  carried  through  the 
wound,  and  guided  by  the  left  forefinger,  enters  the  urethra,  and  is 
passed  into  the  bladder.  The  finger  is  now  withdrawn  from  the  rectum, 
the  left  hand  grasps  the  director,  and  along  the  groove  of  this  instru- 
ment the  canula  is  slid  until  it  enters  the  bladder. 

*'  The  operation  is  now  complete,  and  it  only  remains  to  secure  the 
canula  in  its  place  with  four  pieces  of  tape,  which  are  fastened  to  a 
girth  round  .the  loins. 

"  A  direct  communication  with  the  bladder  has  now  been  obtained, 
and  the  relief  to  the  patient  will  be  immediate ;  unless  the  kidneys  have 
become  irremediably  disorganized,  we  may  confidently  anticipate  a 
favourable  result ;  and  the  restoration  of  the  urinary  organs  will  be 
more  or  less  complete,  in  proportion  as  the  obstructed  portion  of  the 
urethra  is  more  or  less  amenable  to  the  ordinary  judicious  treatment  of 
stricture. 

'*  The  canula  may  generally  be  retained  in  the  bladder  for  a  few  days, 
and  if  the  state  of  the  urine  renders  ablution  necessary  the  viscus  may 
be  frequently  washed  out.  The  canula  may  then  be  removed,  cleansed, 
and  reintroduced.  A  flexible  catheter  is  sometimes  more  desirable  and 
congenial  to  the  feelings  of  the  patient  than  a  metallic  canula. 

"  If  the  previous  destruction  has  not  been  very  g^at,  and  if  the  case 
progresses  favourably,  the  sweUiog  of  the  perinseum  and  scrotum  gra- 
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dually  gnbBides,  the  induration  disappears,  and  the  urinary  sinuses 
become  obliterated.  The  urethra  may  then  be  examined  in  the  ordi- 
nary way,  to  teat  its  permeability,  and  one  may  be  agreeably  surprised 
to  find  that  the  sound  or  catheter  readily  passes  through  the  former 
stricture  until  it  strikes  against  the  canula.  An  attempt  may  then  be 
made  to  introduce  a  flexible  catheter  into  the  bladder,  and  its  passage 
may,  if  necessary,  be  facilitated  by  passing  a  director  through  the  peri- 
nsBum  into  the  bladder,  and  guiding  the  catheter  along  its  g^roove. 
The  urethra,  once  restored  to  its  normal  condition  and  calibre,  the 
artificial  opening  through  the  perineum  soon  heals  up,  and,  barring  the 
liability  of  stricture  to  return  if  not  attended  to,  the  cure  may  be  said 
to  be  complete. 

"  We  must  not,  however,  always  expect  so  favourable  a  result.  I  have 
operated  in  several  cases  where  the  obstruction  of  the  canal  was 
complete,  and  impermeability  permanent." 

**  In  such  cases  the  patient  is  condemned  to  pass  his  water  through  Contiiiiutkm 
the  artificial  opening  in  the  perinaeum,  unless  a  new  passage  should  be  of  ^^<^' 
bored  to  unite  the  upper  and  lower  portions  of  the  patient's  urethra  "••®f*P™"*» 
— an  operation  which  I  have  seldom  or  never  known  to  be  successf  uL" 

**  The  necessity  of  micturating  through  the  perineum  may  seem  to 
be  a  considerable  hardship,  but  with  a  little  arrangement  the  incon- 
venience is  not  very  great;  and  be  it  remembered  that  the  man's 
micturition  is  merely  assimilated  to  that  of  the  other  sex. 

**  To  keep  the  artificial  passage  in  a  permeable  state  it  is  generally 
necessary  to  pass  a  flexible  bougie  through  the  opening  occasionally, 
and  to  retain  it  in  sU4  for  a  few  hours.  The  patient  very  soon  learns 
to  do  this  for  himself. 

"I  have  now  under  my  frequent  observation  two  men,  on  one  of 
whom  I  operated  twenty-five  years  ago,  on  the  other  twenty ;  and  both 
are  thankful  for  their  condition. 

**  I  have  not  found  this  operation,  with  its  result,  in  a  permanent 
factitious  urethra,  at  all  interferes  with  the  sexual  function,  although 
it  is,  of  course,  a  complete  bar  to  procreation.*' 

I  4iave  g^ven  this  operation  fully  in  the  words  of  its  originator ;  it 
is,  doubtless,  the  only  form  of  perineal  section  that  ought  to  be  per- 
formed in  an  impervious  urethra,  and  is  not  sufficiently  known.  It  is 
an  admirable  operation.  In  exceptional  cases  the  Surgeon,  having 
opened  the  urethra  behind  the  stricture,  may  examine  the  urethra  it- 
self, with  the  view  to  find  a  passage  through  it.  In  this  proceeding, 
as  a  guide  to  its  distal  end,  he  should  employ  a  grooved  staff  intro- 
duced through  the  penis,  down  to'  the  obstruction ;  the  two  sides  of  the 
urethra  should  then  be  held  well  apart,  and  for  this  purpose  Avery 
used  to  pass  a  loop  of  silk  through  each  edge  of  the  divided  urethra. 
Should  the  Surgeon  be  fortunate  enough  to  slip  a  fine  grooved  director 
through  the  strictare  its  division  will  be  readily  accomplished.  Under 
these  circumstances  a  catheter  should  be  passed  through  the  penis  into 
the  bladder,  and  that  introduced  through  the  perinseum  withdrawn.  I 
need  hardly  say,,  however,  that  it  is  very  rare  for  the  Surgeon  to  be 
able  to  trace  the  urethral  passage  through  the  stricture. 

Complications  of  Stricture. 
I  have  thus  far  dwelt  upon  organic  stricture,  permeolle  and  imper^  uSmT^" 
meable,  with  its  treatment*  having  made  bat  passing  reference  to  its  ■trictnre. 
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complications ;  I  propose  now  to  consider  these  points  more  fully,  in- 
cluding perineal  abscess,  extravasation  of  urine,  and  perineal  fistula, 
all  of  which  are  the  direct  results  of  stricture,  and  of  local  or  diffused 
urinary  extravasation. 

The  pathological  process  by  which  an  extravasation  of  urine  is  pro- 
duced as  a  result  of  stricture  has  been  already  dwelt  upon  in  a  former 
page ;  it  is  a  complication  which  will  almost  necessarily  follow  a  neglected 
stricture,  being  one  of  the  means  which  nature  adopts  to  find  an  outlet 
for  the  urine  when  the  natural  passage  has  become  so  contracted  as  to 
forbid  its  flow ;  it  is  a  complication  of  great  danger  to  the  patient,  and 
requires  in  its  treatment  great  decision  on  the  part  of  the  Surgeon ; 
the  contact  of  urine  with  any  tissue  of  the  body,  except  those  naturally 
adapted  for  its  contact,  being  followed  by  its  almost  certain  death. 
The  early  detection,  therefore,  of  the  beginning  of  an  extravasation 
is  an  important  point,  and  demands  from  us  a  few  practical  re- 
marks. 

If  a  patient,  the  subject  of  a  stricture,  appears  before  a  Surgeon  suf- 
fering from  febrile  symptoms  more  or  less  severe,  a  parched  skin,  a  dry 
tongue,  and  a  rapid  irritable  pulse,  with  or  without  an  occasional  rigor, 
whether  there  exist  any  local  symptoms  sufficient  to  have  attracted  the 
notice  of  the  patient  or  not,  the  attention  of  the  Surgeon  should 
always  be  directed  to  the  question  of  extravasation,  and  a  careful  ex- 
amination made  of  the  perineeum  and  the  parts  around.  The  stream  of 
urine  will  probably  be  somewhat  small,  but  this  the  patient  will  confess 
to  have  been  the  case  for  a  long  time.  On  examining  the  perinseum 
the  Surgeon  will  probably  discover  in  the  region  of  the  bulb  a  circum- 
scribed and  almost  solid  mass ;  on  firm  pressure  some  pain  may  be  pro- 
duced, but  the  patient  will  frequently  add  that  this  swelling  has  ex- 
isted for  some  weeks,  and  that  it  cannot  be  that  which  is  the  cause  of 
all  his  symptoms. 

The  Surgeon,  however,  must  not  be  misled.  This  circumscribed 
mass  is  in  effect  a  urinary  abscess,  the  result  of  a  local  and  limited 
extravasation,  and  the  symptoms  will  only  disappear  when  its  contents 
have  been  evacuated. 

What  treatment,  then,  should  be  pursued  ?  If  the  urethra  be  ex- 
amined, the  stricture  will  almost  to  a  certainty  be  found  much  con- 
tracted, and  the  stream  of  urine  will  also  be  very  small.  Some  discbarge 
from  the  urethra  may  perhaps  be  observed,  a  little  of  the  pus  contained 
within  the  abscess  behind  the  stricture  at  times  making  its  way  by  the 
natural  passage ;  and  an  instrument  will  be  passed  with  considerable 
difficulty  into  the  bladder.  If  it  be  made  to  pass  the  stricture  it  may 
then  only  enter  the  dilated,  ulcerated,  and  suppurating  cavity  of  the 
abscess  situated  behind,  and  it  will  be  a  matter  of  difficulty  to  find  the 
urethral  opening  situated  at  the  vesical  orifice  of  the  abscess,  and  as 
a  consequence  the  instrument  will  be  passed  onwards  into  the  bladder 
in  only  exceptional  cases. 

What,  then,  is  to  be  done  P  The  abscess  must  be  opened  and  its 
contents  evacuated ;  for  if  not,  it  will  to  a  certainty  increase,  and 
being  bound  down  by  the  perineal  fascia  it  will  pass  backwards,  and  thus 
spread  mischief  around  the  neck  of  the  bladder,  and  in  the  cellular 
tissue  of  the  pelvis,  to  the  serious  injury  of  the  sufferer. 

The  treatment  of  the  stricture  is  a  point  also  to  be  remembered,  as 
this  was  the  primary  cause  of  the  suppuration,  and  no  treatment  cau 
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be  regarded  as  scientific  if  it  be  not  directed  to  remedy  the  stricture  as 
well  as  the  local  urinary  abscess  which  was  its  result. 

Some  Surgeons,  I  am  well  aware,  are  satisfied  to  open  the  abscess  in 
the  perinaeum,  and  to  leave  the  stricture  alone  to  be  subsequently 
treated  by  dilatation  or  by  other  means;  but  it  appears  to  be  the 
soundest  and  most  correct  practice  to  open  the  abscess,  and  at  the  same 
time  to  divide  the  stricture.  This  is  readily  done  by  passing  a  grooved 
staff  through  the  urethra  iuto  the  abscess,  and  freely  dividing  all  the  Diviiioii  of 
tissues  by  a  scalpel  introduced  through  the  perinffium  ;  in  fact  by  per-  itricture. 
forming  Syme*8  operation.  If  the  orifice  of  the  vesical  end  of  the  urethra 
can  be  detected  with  a  probe,  a  large  catheter  should  be  passed  and 
left  in,  but  this  point  is  not  of  essential  importance,  as  by  Syme's  opera- 
tion the  Surgeon  is  certain  that  the  stricture  has  been  divided,  all  pus 
is  freely  evacuated,  the  possibility  of  further  extravasation  taking  place 
is  prevented,  and  a  free  outlet  lor  the  urine  has  at  the  same  time  been 
obtained. 

By  adopting  this  practice  much  time  is  saved,  the  stricture  being 
treated  and  probably  cured  by  the  same  means  that  are  absolutely  essen- 
tial for  the  treatment  of  the  complication. 

Perineal  abscesses,  however,  not  infrequently  occur  unconnected  with 
stricture  j  these  should  be  opened  early  to  prevent  their  breaking  into  the 
urethra  and  degenerating  into  urinary  fistula;  but  Syme's  operation 
under  these  circumstances  is  not  required. 

The  complication  of  extravasation  of  urine  does  not,  however,  always  ExtravtM; 
appear  in  the  form  we  have  just  been  describing ;  it  does  not  always  show  *^®°  ®'  urine, 
itself  as  a  local  and  confined  extravasation  ;  as  a  urinary  abscess,  it 
occurs  as  an  extravasation  of  a  severer  nature ;  as  one  more  sudden  and 
marked  in  its  symptoms,  and  more  fatal  in  its  effects ;  it  requires  also 
at  the  hands  of  the  Surgeon  an  active  and  energetic  treatment.  It  is 
the  result  of  a  sudden  rupture  of  the  urethra,  or  of  the  walls  of 
an  abscess  communicating  with  it;  the  rupture  taking  place 
suddenly  during  some  effort  of  a  patient,  the  subject  of  a  narrow 
and  contracted  stricture,  to  relieve  his  distended  and  overcharged 
bladder. 

The  symptoms  by  which  the  complication  is  manifested  are  very  Sjmptomi. 
marked.  The  patient  will  probably  relate  that  during  some  sudden 
expulsive  eflbrt  to  pass  his  urine,  he  felt  something  give  way,  and  that 
this  sensation  was  attended  with  some  relief  to  those  symptoms  caused  » 
by  the  retention  of  urine.  He  will  soon,  however,  discover  that  the 
relief  which  he  experienced  was  not  the  result  of  a  flow  of  urine  from 
the  natural  passage ;  and  will  find,  from  the  rapid  enlargement  of  the 
perinsBum,  scrotum,  and  penis,  that  something  wrong  has  taken  place, 
this  swelling  being  attended  by  a  burning  pain  in  the  parts  thus  gradu- 
ally enlarging,  which  is  increased  at  each  expulsive  effort  made  to  relieve 
the  distended  bladder;  the  absence  of  pain  on  the  first  onset  of  the 
extravasation  having  deluded  the  patient  into  a  false  idea  of  relief  and 
safety. 

The  Surgeon,  if  now  called  to  see  this  patient,  will  find  him  labour-  I^ocaj . 
ing  under  retention  of  urine;  the  perinaeum,  penis,  and  scrotum,  will  conditionB. 
be  more  or  less  swollen  and  oedematous  from  urinary  infiltration ;  the 
extravasation,  perhaps,  having  made  or  making  its  way  upwards  over 
the  abdominal  parietes,  even  to  the  thorax ;  if  the  symptoms  have  existed 
long,  a  peculiar  inflammation  and  gangrene  of  the  integuments  will 
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have  made  its  appearance,  and  all  the  constitutional  symptoms  described 
OS  typhoid  will  certainly  be  present. 

What,  under  these  circumstances,  is  to  be  done  ? 

The  Surgeon,  in  his  treatment,  has  three  objects  to  keep  in  mind  : 
the  first  is  to  secure  a  free  and  ready  outlet  for  the  urine  from  the 
bladder,  and  thus  relieve  the  retention  and  prevent  an  extension  of 
mischief;  the  second  is  to  free  the  tissues,  already  infiltrated,  of 
their  extravasated  urine,  and  thus  prevent  their  total  destruction; 
and  the  tJurdj  which  is  no  less  important,  is  to  cure  the  stricture, 
and  thus  remove  the  cause  upon  which  the  complication  originally 
depended. 

To  carry  out  the  first  object,  .if  a  catheter  can  be  manipulated  into 
the  bladder,  and  the  urine  drawn  off,  a  great  point  will  have  been 
gained,  but  care  must  be  taken  to  leave  and  fasten  in  the  instrument. 

If  the  introduction  of  a  catheter  be  impossible,  as  will  too  often  be 
the  case,  some  other  steps  must  be  taken  to  relieve  the  retention,  which 
will  be  considered  under  the  next  heading. 

The  extravasation  of  urine  has  only  to  be  treated  in  one  way,  that  is 
by  free  incisions.  In  another  page  it  has  been  explained  how  destruc- 
tive the  urine  is  to  all  tissues  with  which  it  comes  in  contact,  and  when 
it  has  been  extravasated  all  the  parts  into  which  it  is  infiltrated  are 
sure  to  die  unless  a  free  escape  be  given  to  the  urine  by  liberal 
incisions. 

The  second  object  is  readily  secured  by  free  incisions  made  through 
the  integument  into  the  infiltrated  cellular  tissue.  The  first  may 
perhaps,  as  already  stated,  be  fortunately  secured  by  the  passage  of  a 
catheter,  and  if  this  fails  the  object  might  be  obtained  by  puncturing 
the  bladder  through  the  rectum ;  but  this  latter  practice  does  not  appear 
to  be  scientific,  as  it  evidently  is  only  a  partial  remedy — it  relieves  im- 
mediate symptoms,  but  nothing  more;  it  leaves  the  stricture,  the 
"fons  et  origo  mali,"  unnoticed  and  untreated.  The  right  treatment 
is,  therefore,  the  one  which  will  relieve  the  retention,  give  free  vent 
to  the  infiltrated  urine  and  treat  the  stricture,  that  is,  which  can  of 
itself  fulfil  the  three  required  conditions  to  which  attention  has  been 
drawn ;  and  this  is  found  in  either  the  external  division  of  the  stric- 
ture, or  in  the  perineal  section.  By  either  operation  the  obstruction  to 
the  flow  of  urine  is  removed  and  the  stricture  divided ;  an  outlet  is 
obtained  for  the  urine  which  has  been  infiltrated,  and  a  free  vent  is 
given  for  subsequent  micturition.  Make  free  incisions,  therefore,  into 
the  parts  infiltrated  with  urine,  and  make  the  perineal  incision  exten- 
sive and  deep  enough  to  lay  bare  and  open  freely  the  urethra,  doing 
this,  if  possible,  upon  a  grooved  staff,  forced  through  the  stricture,  and 
if  this  end  cannot  be  attained,  by  the  operation  which  has  been  already 
described  in  another  page ;  but  a  small  grooved  staff  may  be  passed 
in  by  far  the  majority  of  cases,  the  employment  of  some  force 
being  perfectly  justifiable  to  make  it  pass  through  the  strictured 
portion. 

Urinary  fistnls. 

These  may  be  the  result  of  a  urinary  abscess  bursting  in  the  peri- 
neaum  or  scrotum,  or  the  consequence  of  a  more  diffused  urinary  extra- 
vasation, the  fistules,  under  these  circumstances,  appearing  in  the 
perineum,  scrotum,  groin,  thighs,  pubes  or  nates.  They  are  generally 
the  direct   consequence  of  some  urethral   obstruction.    Occasionally 
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they  follow  a  wound  in  the  perinsBnm  or  urethra,  accidentally  produced, 
or  some  operation,  such  as  lithotomy. 

When  thefistuloearesimple  tracts  communicating  with  a  urethra  behind  When 
a  stricture,  and  when  the  tissues  through  which  they  pass  are  healthy,  tunple. 
they  need  not  be  regarded  with  any  anxiety,  for,  in  all  probability,  they 
will  rapidly  heal  on  the  dilatation  of  the  stricture,  as  soon  as  the  urine 
flows  readily  the  natural  way. 

When,  however,  the  fistulsB  pass  through  indurated  and  diseased  When 
tissues,  when  they  are  associated  with  a  contracted,  if  not  impermeable,  complicated, 
urethra,  and  are  the  result  of  some  urinary  extravasation  and  sloughing 
of  the  parts,  the  same  success  is  not  always  met  with.  It  is  true  that, 
when  the  stricture  is  dilated  and  cured,  in  a  large  number  of  cases  the 
fistula  will  close,  but  this  result  will  not  take  place  in  all.  In  excep- 
tional cases  the  fistulad  refuse  to  heal,  and  require  the  local  stimula-  Tieatmeut. 
taon  of  some  escharotic,  such  as  the  nitrate  of  silver,  liquor  ammonia}, 
tincture  of  cantharides,  or  the  galvanic  or  actual  cautery,  to  stimulate 
the  indolent  passage  and  assist  its  contraction.  It  is  to  be  remembered, 
however,  that  in  all  these  cases  it  is  the  entrance  of  the  urine  into 
the  fistula?  that  prevents  their  contraction  and  closure,  and  that  any 
means  by  which  such  an  occurrence  can  be  prevented  will  be  followed 
by  recovery.  To  allow  the  patient  to  pass  his  urine  is  most  in- 
jurious. To  pass  a  plugged  catheter  into  the  urethra  and  leave 
it  in  will  not  answer,  for  daily  experience  proves  that  urine  soon 
flows  by  the  side  of  the  catheter,  and  enters  the  fistula,  although 
the  introduction  of  a  vulcanite  inelastic  catheter  into  the  bladder, 
with  its  end  open,  is  a  good  practice,  the  urine  flowing  away  as 
secreted. 

The  best  plan  is,  however,  to  have  a  catheter  passed  whenever  the  Use  of 
bladder  requires  to  be  emptied.     The  Surgeon,  in  such  a  case,  should  catheter, 
dilate  the  stricture  to  it«  full  size,  and  instruct  the  patient  to  pass  an 
elastic  catheter  into  the  bladder  whenever  natural  relief  is  required ; 
where  this  practice  is  adopted  there  are  very  few  instances  of  urinary 
fistula  that  require  further  treatment. 

^\^len  difficulty  is  experienced  in  dilating  the  stricture,  Syme*s  ope- 
ration may  be  performed,  the  Surgeon,  when  he  can,  laying  open  the 
fistula  at  the  same  time. 

The  urinary  fistula  following  lithotomy  is  best  dealt  with  by  the  Fistala  after 
galvanic  cautery  and  catheterism.  In  these  cases,  however,  the  Sur-  lithotomy, 
j^eon  should  always  investigate  the  case  sufficiently  to  assure  himself  of 
the  absence  of  a  second  stone,  or  of  foreign  bodies  within  the  wound,  for 
I  have  known  a  sponge,  that  had  been  applied  to  the  wound  to  arrest 
bleeding,  left  in  the  parts,  and  prevent  repair  taking  place,  and  a 
second  calculus  to  be  overlooked,  and  prevent  recovery,  the  fistula  heal- 
ing when  the  stone  had  been  expelled  by  natural  eflbrts  through  the 
fistulous  perineal  opening. 

Urinary  fistula  communicating  with  the  rectum,  the  result  of  some  Fiitula 
abscess,  will  generally  heal  as  soon  as  the  urine  is  prevented  from  enter-  opening  into 
ing  the  passage.     The  use  of  the  catheter  will  sometimes  do  this  j  at  ''^^^"'*' 
others,  position  will  suffice.  Sir  H.  Thompson  giving  a  case  in  which 
recovery  followed  the  practice  of  micturating  in  the  prone  position  for 
one  month.     But  any  means  that  for  a  time  prevents  the  passage  of 
nrine  into  the  fistula  will  probably  suffice  to  allow  of  its  contraction. 
When  this  does  iiot  succeed,  the  passage  may  be  stimulated  by  the 
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galFanic  or  other  cautery.    In  exceptional  cases  a  plastic  operation  may 
be  called  for. 
Fiitnla  with       The  urinary  fistnlse  associated  with  loss  of  tissue,  whether  in  the 
Ion  of  tiatoe.  penis,  scrotum,  or  peiinseum,  call  for  the  ^^atest  amount  of  ingenuity 
in  the  Surgeon,  for,  besides  the  constriction  of  the  normal  channel,  some 
plastic  operation  is  often  called  for. 
On  cicatricial  or  traumatic  stricture. 

The  difference  in  the  cause,  the  difficulties  in  the  treatment,  and  the 
permanency  in  the  nature  of  a  so-called  traumatic  stricture,  have  led 
me  to  separate  the  cases  thus  denominated  from  that  larger  class 
which  we  have  been  just  considering — the  result  of  a  local  inflam- 
mation. 

I  possess  the  notes  of  forty-three  examples  of  organic  stricture, 
which  may,  without  doubt,  be  fairly  ascribed  to  the  eifects  of  a  local 
injury.  In  all  of  them  a  distinct  history  can  be  obtained  of  some  defi- 
nite accident  affecting  the  perinseum,  the  blow  or  fall  being  immediately 
followed  by  hsemorrhage  from  the  urethra,  with  or  without  other  sym- 
ptoms, and  at  a  later  date  by  difficulty  in  micturition. 

These  accidents,  as  a  rule,  take  place  in  boyhood  or  in  young  adult 
life,  but  no  age  is  free  from  the  dangers  of  such  an  injury.  The  kick 
of  a  man  or  horse  on  the  perinseum,  a  fall  upon  a  pointed  instrument,  or 
across  a  bar,  beam,  or  rail ;  an  injury  from  a  saddle  when  riding,  a 
blow  from  a  rope,  and  sloughing  of  the  perinasum  after  a  violent  contu- 
sion, are  the  principal  causes  to  which  the  stricture  has  been  assigned 
in  the  cases  before  me.  In  one  and  all  there  was  clear  evidence  at  the 
time  of  the  ii\jury  that  the  urethra  was  more  or  less  involved,  as  has- 
maturia  in  almost  every  case  immediately  followed,  and  difficulty  in 
micturition  appeared  at  variable  intervals  subsequently.  In  some  few 
cases  several  years  had  passed  away  before  the  attention  of  the  patient 
was  called  to  the  smallness  of  his  stream  of  urine,  and  then,  some  sud- 
den attack  of  retention  was  the  first  symptom  which  attracted  notice  ; 
but  in  the  majority  of  cases  the  difficulty  in  micturition  appeared 
rapidly  after  the  receipt  of  the  primary  injury,  and  went  on  slowly  but 
surely  to  increase. 

The  pathology  of  these  cases  is  not  difficult  to  understand ;  the  ure- 
thra, by  the  injury,  is  either  partially  or  wholly  ruptured;  the  wound 
being  transverse,  union  subsequently  takes  place,  and  the  contraction 
of  this  cicatricial  tissue  in  subsequent  years  produces  stricture.  It  is 
this  pathological  fact  which  enables  us  to  explain  the  obstinacy  of  the 
symptoms  and  the  difficulty  in  the  treatment. 

Complicationa. — As  in  other  cases  of  organic  stricture,  these  trau- 
matic examples  are  equally  liable  to  be  followed  by  like  complications. 
The  complications  are  the  result  of  the  obstruction  to  the  urethra,  and 
it  is  of  little  consequence  in  what  way  that  obstruction  may  have  been 
primarily  caused.  Amongst  my  forty-three  examples  of  traumatic 
stricture,  are  twenty-seven  cases  admitted  simply  on  account  of  their 
contracted  stream  and  difficulty  in  micturition ;  in  eight  cases  reten- 
tion of  urine  was  the  immediate  cause ;  in  three,  extravasation  of  urine, 
and  in  five,  urinary  fistula  complicated  the  cases. 

Tbbatment. — There  are  no  cases  of  organic  stricture,  complicated 
or  non-complicated,  which  are  more  obstinate  in  their  treatment  than 
the  so-called  traumatic.  The  nature  of  the  obstruction  being  cicatricial, 
is  quite  enough  to  account  for  this  fact,  as  it  is  well  known  that  all 
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cicatrices  have  a  constant  and  almost  perpetual  tendency  to  contract. 
A  traumatic  stricture — the  result  of  a  contracting  cicatrix — is  in  its 
nature  essentially  a  contractile  stricture,  and  its  treatment  is  very 
trouhlcHome ;  if  treated  by  dilatation  it  will  recontract,  and  even  if 
treated  by  perineal  section  or  external  division,  it  is  far  more  likely  to 
return  than  any  form  of  inflammatory  stricture. 

All  forms  of  treatment  are  consequently  uncertain  and  unsatisfactory. 
If  dilatation  of  the  urethra  is  once  secured,  the  introduction  of  a  cath- 
eter at  short  intervals  is  most  essential,  or  otherwise  the  canal  is  certain 
to  recontract  J  and  if  it  is  doubtful  whether  any  case  of  simple  inflam- 
matory stricture  is  ever  really  cured,  it  may  unquestionably  be  asserted 
that  a  traumatic  stricture  will  exist  for  life,  and  that  it  will  require 
constant  and  repeated  treatment  to  preserve  even  a  moderate  patency 
of  the  narrowed  passage.  The  principles  of  treatment  in  both 
varieties,  however,  are  the  same,  although  the  practice  may  not  be  so 
successful. 

If  the  urethra  be  permeable,  the  treatment  by  dilatation  should  be  Dilatation, 
primarily  employed,  and  this  must  be  persevered  in  for  some  time 
if  success  is  to  be  secured.  If  the  stricture  is  so  narrow  and  indurated 
as  to  refuse  dilatation,  and  a  grooved  stuff  can  be  passed  through,  the 
operation  of  external  division  is  the  soundest  practice,  and  gives  the 
surest  hopes  of  immediate  and  future  benefit. 

If  the  stricture  be  impermeable,  and  from  its  narrowness  require  Perineal 
immediate  treatment ;  or  should  its  complications,  either  of  extrava-  section, 
sation  or  urinary  fistula,  demand  attention,  the  perineal  section  must  be 
carried  out,  the  same  method  of  its  performance  being  applicable  in 
these  as  in  the  cases  previously  referred  to. 

If  extravasation  of  urine  be  present  as  a  secondary  result  of  this 
traumatic  stricture,  the  same  principles  and  practice  which  have  been 
advocated  in  the  treatment  of  simple  organic  stricture  are  equally  ap- 
plicable ;  as  are  also  the  recommendations  which  have  been  made  for 
the  treatment  of  perineal  fistula. 

The  permanent  success,  however,  of  the  practice  in  these  traumatic 
cases,  is  not  nearly  so  great  as  it  is  in  the  inflammatory,  although  the 
practice  in  both  is  really  the  same.  It  is  hardly  necessary  to  illustrate 
these  facts,  the  experience  of  all  Surgeons  will  bear  them  out. 

To  show  the  greater  severity  of  these  cases,  and  the  difliculties  of  Statistict  of 
their  treatment  by  dilatation,  it  may  be  stated  that  out  of  the  forty-  reauXta  ia 
three  examples  of  traumatic  stricture  which  have  been  tabulated,  in  ^'"^*"^ 
six  the  operation  of  perineal  section  or  of  external  division  was  abso- 
lutely required,  or  14  per  cent,  of  the  whole  number;  whereas,  amongst 
the  cases  of  simple  organic  stricture,  but  6  per  cent,  required  such 
operative   interference,  the  simple  treatment  by  dilatation  answering 
every  other  purpose. 

The  canses  of  death  firom  strictore. 

There  are  few  local  diseases  which,  if  neglected,  have  a  more  fatal  Cansea  of 
tendency  than  has  urethral  stricture ;  and  there  are  certainly  none  in  death  from 
which  the  progress  towards  evil  can  be  so  accurately  and  clearly  traced.  •*"<^^"*- 
The  portion  of  the  urethra  situated  behind  the  stricture  is  the  part 
which  primarily  experiences  the  evil  influence  of  the  obstruction ;  the 
bladder  becomes  subsequently  involved,  and  last,  but  not  least,  come 
the  ureters  and  kidneys.    The  importance  of  the  kidneys  in  the  animal 
economy  as  excretory  organs  receives  thus  a  fresh  demonstration  from 
the  fatal  effects  of  diseMe  in  their  stmctore. 
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To  assert  that  renal  disease  is  the  sole  cause  of  death  from  stricture 
would  not,  perhaps,  he  strictly  true ;  nevertheless,  it  is  the  principal 
one*  and  if  these  glands  are  not  involved,  stricture  and  its  complica* 
tions  are  not  fatal. 

Simple  uncomplicated  strictiure  is  not  a  fatal  disease,  few  cases  ter- 
minating  in  death. 

Stricture  and  retention  of  urine  is  a  far  more  serious  comhination, 
and  stricture  with  extravasation  of  urine  is  still  more  fatal. 

It  would  thus  appear  that  it  is  only  when  stricture  has  existed  for  a 
lengthened  period,  and  has  hecome  complicated,  that  its  fatal  influence 
becomes  apparent ;  the  increase  in  the  mortality  of  the  cases  increas- 
ing with  the  severity  of  the  complication. 

The  duration  of  the  stricture  has  necessarily  a  serious  influence  in 
producing  a  fatal  result ;  the  longer  the  obstruction  exists  the  greater 
the  probability,  if  not  certainty,  of  the  production  of  renal  affection. 

In  26  fatal  cases  the  notes  of  which  are  before  me,  the  average 
duration  of  the  stricture  was  seventeen  years ;  in  5  cases  symptoms 
had  existed  under  ten  years,  and  in  10  for  upwards  of  twenty  years. 

When  stricture  has,  therefore,  existed  for  a  long  period,  and  more 
particularly  when  it  has  been  neglected,  it  may  be  inferred  with  cer- 
tainty that  some  disease  of  the  ludneys  has  been  produced,  and  that 
the  slightest  injury  or  accession  of  mischief  is  likely  to  terminate  in 
death ;  for  I  imagine  that  every  person  the  subject  of  renal  disease 
stands,  as  it  were,  continually  on  the  edge  of  a  precipice,  and  that  the 
slightest  adverse  wind  may  send  him  down.  The  death  of  so  many 
cases  after  operations,  wbeUier  upon  the  urinary  organs  or  other  parts, 
may  be  thus  explained ;  no  patient  with  renal  disease  being  able  to 
resist  the  slighest  tax  upon  his  powers,  vital  energy  sinking  irrecover- 
ably upon  the  receipt  of  the  most  trifling  injury. 

On  Suptured  Urethra. 

The  secondary  effects  of  an  injury  to,  or  a  rupture  of,  the  urethra 
have  already  met  with  consideration  under  the  heading  of  traumatic 
stricture ;  and  it  has  been  shown  that  in  at  least  6*65  per  cent,  of  the 
cases  of  organic  stricture  an  injury  was  the  assigned  cause ;  it  has  also 
been  shown  that  the  worst  and  most  intractable  cases  of  stricture  are 
those  so  brought  about,  and  that  the  majority  of  examples  of  obliter- 
ated urethra  are  produced  by  the  same  cause.  I  propose  now  to  con- 
sider the  subject  of  ruptured  or  injured  urethra  together  with  its 
immediate  effects  and  treatment. 

In  the  majority  of  instances  the  injury  is  caused  by  some  direct 
violence  applied  to  the  perinseum,  such  as  a  fall  astride  a  post,  plank, 
fence,  or  chair;  a  blow  or  kick  is  another  cause  which  must  be  men- 
tioned ;  and  in  not  a  few  instances  the  injury  has  been  produced  by  the 
passage  of  a  cart  wheel  across  the  pelvis.  It  is  somewhat  difficult  to 
understand  how  such  a  result  can  be  produced  by  such  a  cause,  unless 
some  fracture  of  the  pubic  portion  of  the  pelvis  coexists ;  but  explain 
it  how  we  may,  in  practice  we  meet  with  cases  of  ruptured  urethra  fol- 
lowing upon  the  passage  of  a  wheel  across  the  pelvis,  and  unconnected 
with  any  other  symptom  of  its  fracture. 

The  characteristic  symptom  of  a  rupture  or  laceration  of  the  urethra 
is  the  passage  of  blood,  which  appears  usually  as  an  immediate  re- 
sult of  the  injury,  and  may  be  little  in  quantity  or  profuse ;  seldom. 
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howeveri  does  this  bleeding  endanger  life,  and  as  a  rule  it  subsides 
withoat  treatment.  If  the  injury  has  never  been  severe,  it  is  just 
possible  that  this  symptom  is  the  only  one  by  which  the  laceration  can 
be  recognised;  and  if  some  time  is  allowed  to  elapse  between  its 
receipt  and  the  calls  of  nature  to  relieve  the  bladder,  micturition  may 
be  completed  with  little  or  no  difficidty,  and  convalescence  may  be 
re-established. 

It  is  not  often,  however,  that  the  subject  of  a  lacerated  or  ruptured 
urethra  escapes  so  easily,  for  in  the  majority  of  cases  retention  or 
extravasation  of  urine  is  the  result,  and  it  is  for  the  relief  of  one 
of  these  complications  that  the  advice  of  the  Surgeon  is  generally 
sought. 

If  called,  therefore,  to  a  patient  suffering  from  simple  retention,  who  Treatmeut. 
has  evidently  been  the  subject  of  an  injury  to  the  urethra,  the  first 
object  of  the  Surgeon  shoidd  be  to  attempt  the  passage  of  a  catheter  ;  Cttheterism. 
if  the  urethra  is  not  completely  torn  away,  and  there  is  not  much 
blood  locally  effused,  there  is  a  strong  probability  that  he  will  succeed, 
and  having  done  so,  the  instrument  should  be  fastened  in,  the  urine 
being  allowed  to  flow  through  it  as  it  is  secreted,  and  conducted  at 
once  by  means  of  a  tube  into  a  vessel  placed  close  at  hand ;  for  if  the 
catheter  be  plagged,  urine  is  sure  to  find  its  way  by  its  side  into  the 
perinsBum,  a  gum  elastic  or  vulcanite  instrument,  therefore,  with  a 
strong  stylet,   should  be  employed.    If  the  attempt  at  catheterism, 
although  having  been  fairly  made,  should  fail,  some  other  means  must 
be  employed,  for  it  is  clear  that  an  outlet  for  the  urine  must  be 
obtained,  or  otherwise  extravasation,  with  all  its  danger,  will  neces- 
sarily follow.  Under  these  circumstances  an  incision  into  the  perinsBum  Perioeal 
on  a  grooved  staff  is  anqaestionably  the  soundest  practice  to  adopt;  iadsion. 
by  it  the  extravasated  blood,  and  urine  if  present,  find  a  ready  outlet^ 
and  the  bladder  when  it  contracts  will  find  a  vent  for  its  contents, 
and  the  danger  of  extravasation  of  urine  be  prevented. 

When  the  two  ends  of  the  divided  urethra  can  be  made  out  they  Treatment  of 
may  be  brought  together  by  a  suture.  Mr.  Birkett  did  this  with  *^^™f**"* 
marked  success  in  one  case.  orettiia. 

If  the  orifice  of  the  vesical  end  of  the  ruptured  urethra  can  be 
found  with  a  grooved  probe,  a  catheter  should  be  passed,  the  instru* 
ment  having  been  first  introduced  through  the  penis,  and  subsequently 
guided  upon  the  grooved  probe  into  the  bladder;  if  difficulty  is  ex- 
perienced in  finding  the  orifice,  there  need  be  no  alarm,  as  it  is  quite 
clear  that  the  urine  will  readily  find  its  way  externally  through  the 
artificial  wound ;  an  early  attempt  to  pass  the  catheter  should,  never- 
theless, certainly  be  made,  for  it  is  most  important  that  the  continuity 
of  the  urethra  should  be  restored  as  early  as  possible. 

When  a  catheter  has  been  introduced,  it  must  be  left  in ;  for  it  is 
important  that  the  patency  of  the  canal  should  be  maintained  during 
the  whole  period  of  its  repair,  and  its  subsequent  contraction  in  a 
measure  neutralised.  The  frequent  passage  of  an  instrument  cfier 
the  repair  has  taken  place,  is  an  important  point  to  be  observed,  this 
practice  being  the  best  guarantee  that  a  cicatricial  stricture  will  not  be 
the  result. 

In  the  case  of  a  man  I  treated,  by  a  perineal  incision,  seventeen 
Tears  ago  for  retention,  following  a  ruptured  urethra,  there  has  never 
been  any  difficulty  in  micturition  tinoe. 
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Sammary  of       By  way  of  summary  of  the  treatment  of  strietare  the  following 

treatment  of  conclosions  may  be  drawn : — 

stricture.  i   ^^  j^^g^.  jiin©ty.five  out  of  erery  hundred  cases  of  stricture  are 

readily  and  safely  dilated  by  means  of  catheters,  and  every  stricture 
might  be  so  treated  if  recognised  before  any  complications  appeared. 

2.  Of  permeahle  strictwres  it  is  only  in  the  obstinately  irritable  and 
contractile  forms  that  any  other  treatment  is  called  for;  and  in  these, 
external  divimon^  the  plan  recommended  by  Syme,  is  the  best  opera- 
tion. 

5.  Sapid  dilaicftioH  or  ipUtfin^f  of  the  stricture  may  be  a  justifiable 
operation  in  these  cases  under  exceptional  conditions,  although  its 
practice  is  more  adapted  for  ring  penile  than  perineal  strictures. 

4.  Strictures  complicated  with  urinaiy  ahseeu  or  extravasation,  in 
which  perineal  incisions  are  called  for,  had  better  be  treated  by  external 
division  or  Syme's  operation,  when  a  staff  can  be  passed  through  the 
stricture ;  by  perineal  sectioi^  or  Cock's  operation,  when  no  such  guide 
can  be  employed. 

6.  In  strictures  complicated  with  urinary  ftitula,  the  stricture  is  the 
main  thing  to  treat,  its  fall  dilatation  being  usually  followed  by  the 
eontraction  of  the  flstulie.  When  this  result  does  not  take  place,  it  is 
essential  that  all  urine  be  prevented  passing  into  the  fistulsB,  and  the 
best  means  to  ensure  this  is  by  the  passage  of  the  catheter  whenever 
relief  is  required. 

6.  The  external  divinon  of  the  stricture  is  a  g^ood  operation  in 
obstinate  cases  of  permeable,  contractile,  and  irritable  strictures ;  in 
all  cases  of  extravasation  of  urine  in  which  perineal  incisions  are 
called  for,  and  also  in  long  indurated  strictures  complicated  with  urinary 
fistulfld. 

7.  Perineal  eeetion,  or  Cock's  operation,  is  good  in  all  cases  of  im- 
permeable stricture  or  obliterated  urethra,  complicated  or  not  with 
urinary  abscess  or  fistula,  in  which  a  free  outlet  for  the  escape  of  urine 
is  essential. 

8.  Internal  urethrotomy,  except  in  penile  strictures,  is  not  often 
called  for,  and  the  treatment  by  caustics  is  a  dangerous  one. 

9.  Cicatricial  strictures  are  to  be  treated  like  others ;  but  they 
are  far  more  obstinate,  and  more  frequently  require  external  ure- 
throtomy. 

BETEVnOH  OF  UBIKE. 

Retention  of  When  a  patient  is  unable  to  pass  his  urine,  he  is  said  to  be  the  sub- 
urine,  jg^j^j  Qf  retention ;  and  this  retention  may  be  due  to  the  presence  of 
organic  or  cicatricial  stricture,  spasm  of  the  urethra,  urethral  obstruc- 
tion from  inflammation  of  the  urethra  or  prostate,  urethral  calculas, 
and  many  other  causes.  I  have  already  stated  that  retention  existed 
in  129  ont  of  608  cases  of  organic  stricture  admitted  into  Guy's  daring 
seven  years ;  and  in  five  out  of  forty -three  cases  of  traumatic  stricture. 
It  was  also  present  in  eighty  other  cases,  the  result  of  varied  causes 
unassociated  with  stricture. 

Spasmodic  stricture  was  the  assigned  cause  in  half — that  is,  it  was 
found  in  subjects  in  whom  no  permanent  narrowing  of  the  canal 
existed ;  in  almost  all,  excess  of  drinking,  with  or  without  exposure  to 
wet  and  cold,  were  the  exciting  causes,  and  no  complication  aggravated 
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the  cases.  One  was  in  a  boy,  set.  10,  who  paid  the  penalty  of  a  drink- 
ing boat  by  Buffering  the  pain  of  a  retention.  Catheterism  relieved 
him.  In  all  these  forty  cases  spasm  of  the  muscles  of  the  orethra  was 
the  assigned  cause. 

Retention  in  a  child  is  generally  from  stone  impacted  in  the 
nrethra;  in  an  adalt,  from  stricture;  in  an  old  man,  from  prostatic 
disease. 

Spasmodic  strictare. 

The  existence  of  a  true  spasmodic  stricture  is  no  longer  a  subject  of  Spaiinodie 
doubt.  That  the  seat  of  the  stricture  is  the  membranous  portion  of  stricture, 
the  nrethra  which  is  encircled  by  muscles  is  also  now  generally  acknow- 
ledged ;  and  that  the  usual  exciting  causes  of  such  a  stricture  are  Caoiei. 
exposure  to  wet  or  cold,  and  excess  in  drinking,  are  clinical  truths 
which  the  notes  of  the  cases  before  me  clearly  prove.  Anything,  how- 
ever, which  can  induce  an  altered  or  acid  state  of  the  urine  is  likely  to 
be  followed  by  this  complication,  gouty  and  rheumatic  patients  being 
particularly  prone  to  such  attacks.  The  treatment  of  these  cases  is  not  Treatment, 
difficult ;  the  simple  passage  of  a  large  metallic  catheter  is  the  most 
expeditious  and  certain  practice.  The  instrument  should  be  well  warmed 
and  freely  oiled ;  it  is  to  be  passed  slowly,  so  as  not  to  excite  alarm  or 
increase  the  spasm  of  the  muscles ;  and  in  skilful  hands  iU  introduction 
is  not  an  operation  of  difficulty.  If,  however,  the  operator  should  be 
foiled  in  his  endeavours,  be  must  be  cautious  not  to  employ  force, 
which  is  never  required,  and  never  justifiable.  Chloroform  should  Chlarofonn. 
then  be  administered,  and  with  a  patient  fully  under  its  influence  all 
obstruction  ceases,  and  the  instrument  will  pass  into  the  bladder.  If 
there  is  an  objection  to  the  use  of  the  unsesthetic,  the  old  remedy  of  a 
hot  bath  is  one  which  cannot  be  too  highly  extolled ;  few  patients  suffer-  Bath, 
ing  from  simple  retention  fail  to  micturate  when  thus  immersed,  and 
the  introduction  of  a  catheter  is  much  facilitated.  A  full  opiate  U  Opiate. 
also  an  invaluable  remedy,  relieving  the  involuntary  contraction  of  the 
bladder,  which  is  so  painful  in  cases  of  retention,  and  thus  removing 
one  of  the  most  constant  causes  of  spasmodic  stricture.  The  value  of 
opium  in  these  cases  cannot,  according  to  some  Surgeons,  be  upheld 
too  strongly,  and  they  assert  that  there  is  no  case  of  retention  of  urine 
which  will  not  yield  to  its  benign  influence,  allowing  either  a  natural 
relief  or  the  introduction  of  a  catheter.  I  am  not  disposed  to  go  quite 
80  far  in  this  opinion,  although  the  evidence  of  experience  is  generally 
in  its  favour,  and  in  cases  of  retention  it  acts  sometimes  as  a  charm. 
The  inhalation  of  chloroform,  hovever,  is  a  preferable  remedy,  its 
action  being  more  rapid  and  more  certain.  Should  failure  follow  the 
application  of  these  means,  other  measures  must  be  adopted;  and 
without  doubt  the  simplest,  safest,  and  most  expeditious  practice  is 
puncturing  the  bladder  through  the  rectum,  but  in  a  simple  spasmodic 
stricture  such  a  necessity  ought  never  to  arise;  when  difficulty  is  felt, 
organic  stricture  complicates  tlie  case. 

Inflammatory  stricture. 

It  has  been  already  shown  that  in  spasmodic  stricture,  exposure  to  Inflammatory 
wet  or  cold,  and  an  altered  condition  of  the  urine,  produced  either  from  itricture. 
excess  of  drinking,  gout,  or  rheumatism,  are  the  chief  exciting  causes  Causes. 
of  an  attack  of  retention ;  and  if  this  be  the  case,  there  can  be  no  diffi- 
cnlty  in  understanding  that  a  like  result  may  be  brought  about,  and 
is  more  Uiible  to  be  experienced  if  the  urethra  itself  should  be  the  seat 
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of  an  inflammatory  action.  Retention  of  nrine  at  times  comes  btfore 
our  notice  as  a  result  and  concomitant  of  gonorrhcca.  The  causes  of  the 
retention  are  evidently  oomponnd,  spasmodic  stricture  added  to  the 
mechanical  obstruction  produced  by  the  oedema  of  an  acute  inflamma- 
tion combining  to  produce  the  result. 
Treatment.  The  treatment  which  is  therefore  required  to  afford  relief,  must  be 
based  upon  the  appreciation  of  these  two  conditions  which  have  com- 
bined to  cause  the  effect.  The  retention  is  in  a  measure  mechanical, 
and  must  be  met  by  mechanical  treatment ;  it  is  also  functional,  and  as 
a  consequence  mast  be  so  considered. 

The  symptoms  are  urgent,  therefore  time  is  a  g^reat  object ;  and  if 
called  to  a  case  there  are  few  Surgeons  who  would  not  at  once  attempt 
to  pass  a  catheter.  Let  the  Surgeon  choose  an  instrument  of  medium 
Cathetflrinn.  tise,  No.  4  or  5  being  the  best;  let  it  be  well  warmed  and  well  oiled, 
and  then  with  gentleness  and  yet  firmness  the  obstruction  may  be  over- 
come ;  arte  non  vi  must  be  the  guide  to  action,  as  force  is  to  be  con- 
demned in  these  cases  as  much  as  it  was  in  the  preceding. 
Opiates.  If  these  means  fail,  a  hot  bath,  and  a  full  opiate,  are  the  soundest 

remedies.  They  relieve  the  local  turgescence  of  the  passage,  and  there- 
fore the  obstruction,  and  with  it  the  associated  spasm.  In  some  instances 
the  introduction  of  a  piece  of  ice  into  the  rectum  answers  a  like  pur- 
pose. The  use  of  chloroform  in  these  cases  cannot  be  recommended,  as 
it  merely  relieves  the  spasm  but  does  not  alter  the  condition  upon  which 
the  spasm  depends,  viz.  the  inflammation.  If  these  means  fail,  which 
is  not  common,  some  operative  measure  may  be  required,  which  will  be 
dwelt  upon  in  another  page. 
Retention  detention  of  urine  following  a  hhv  irn  the  perinaum. — ^Under  this 

from  Wow  in  h^^^ng  j^  ig  not  my  intention  to  allude  to  cases  of  ruptured  urethra, 
for  this  condition  has  already  been  considered.  But  cases  of  retention 
occasionally  come  under  the  Surgeon's  notice  which  follow  a  simple  con- 
tusion in  the  perinseura.  I  possess  the  records  of  three  such — ^two  in  child- 
ren aged  three  and  seven,  respectively,  and  one  in  an  adult  aged  twenty- 
nine.  In  none  of  these  cases  could  hsemorrhage  or  other  symptom  of  rup- 
tured urethra  be  made  out.  The  retention  followed  as  the  result  of  the 
contusion,  and  was  caused  by  some  spasmodic  condition  of  the  passage, 
excited  by  the  injury.  In  all  the  cases,  the  simple  passage  of  a  catheter 
was  the  only  treatment^  and  with  the  relief  of  the  symptoms  convales- 
cence followed. 
Retention  Setention  of  urine  from  the  pressure  of  an  alecees  in  theperintBum 

DKiwaie  of    ™^^  ^  mentioned,  as  cases  of  retention  from  such  a  cause  occasionally 
ibtcew.         come  under  the  Surgeon's  notice ;  abscess  about  the  rectum  is  not  un- 
frequently  associated  witli  such  a  difficulty.    It  must  be  treated  by 
opening  the  abscess. 
Retention  ParaUfsie  of  the  bladder  from  any  cause,  situated  either  in  the 

Mndyiis  of  ^^^'^fS^  itself,  or  associated  with  spinal  disease,  is  a  common  cause  of 
bhidber.  retention,  and  the  same  complication  may  be  found  with  fever  or  any 
other  constitutional  condition  in  which  the  vital  powers  of  the  patient 
have  been  much  reduced,  and  the  nervous  system  has,  as  a  conse- 
quence, become  unable  to  answer  to  its  accustomed  stimulus.  Re- 
tention of  urine  is  met  with,  moreover,  as  an  associate,  or  rather 
symptom  of  peritonitis — local  or  general,  from  traumatic  stricture, 
or  M  a  result  of  some  other  abdominal  disease.  To  prevent,  however, 
Mas  tnojt  being  perpetrated  it  i«  enough  for  the  Sux^eon  to  re- 
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member   that   this  complication   may  be   produced   by  the  causei 
enumerated. 

It  is  not,  however,  to  treat  retention  of  urine  that  the  Surgeon  is 
usually  called  to  such  cases.    An  incontinence  of  urine  is  generally  Incontinence 
the  form  of  malady  which  attracts  notice,  and  it  is  from  this  that  the  ^^  ^^^ 
Surgeon  rightly  infers  that  a  case  of  severe  retention  of  urine  is  before  "^•"P'*'****' 
him,  th<;  incontinence  being  merely  the  overflow  of  an  already  overdis- 
tended  and  engorged  bladder. 

The  symptom  of  incontinence  is  a  very  positive  one,  and  should  never 
mislead  any  practitioner.  It  is  almost  always  a  concomitant  and  result 
of  retention,  and  should  be  so  regarded — at  any  rate  until  the  Surgeon 
has  convinced  himself,  by  a  careful  examination,  that  the  bladder  is  not 
distended. 

detention  of  urine  as  a  symptom  of  enlarged  prostate,  and  in  the  Retention 
old. — It  has  been  a  common  opinion,  held  by  all  Surgeons,  for  many  from  enlarged 
generations,  that  an  enlarged  prostate  is  a  very  general  condition  of  P"*"*^* 
old  age,  and  that   retention   of  urine   as   a   consequence   and    as   a 
symptom  of  this  affection  is  of  frequent  occurrence.    The  investiga- 
tions of  recent  pathologists,  and  more  especially  of  Sir  Henry  Thompson, 
have   shown   that   such    an   opinion  is  by  no  means  true;    that  an 
enlargement  of  the  prostate,  either  as  an  hypertrophy,  or  from  the 
development  of  independent  prostatic  glandular  tumours  may  take  place, 
and,  that  when  it  does,  it  is  most  commonly  met  with  in  old  people, 
but  such  a  condition  is  by  no  means  to  be  considered  as  a  senile  change* 

When  retention  of  urine  takes  place  in  old  people  in  whom  no  stric*  Treatment, 
ture  exists,  it  is  too  frequently  ascribed  to  this  chronic  enlargement  of 
the  prostate,  and  as  it  is,  really,  a  rare  thing  to  find  such  a  condition  in 
the  bodies  of  those  that  die,  it  is  fair  to  believe  that  this  retention  is  due 
to  other  causes,  such  as  atony  of  the  bladder,  which  may  be  relieved  by 
the  introduction  of  a  large  catheter.  This  operation  should  always  be 
undertaken  with  great  care,  as  an  injury  to  the  prostate  or  bladder  in 
old  people  is  of  considerable  consequence.  An  elastic  instrument  with 
a  full  curve,  in  the  hands  of  those  who  are  not  in  the  constant  habit  of 
using  instruments,  is  to  be  preferred,  and  this  may  be  passed  slowly 
down  to  the  neck  of  the  bladder.  It  is  at  this  point  that  the  difficulty 
in  its  introduction  is  always  experienced ;  but  if  the  index-finger  of 
the  Surgeon's  left  hand  be  introduced  into  the  rectum,  and  the  end  of 
the  instrument  tilted  upwards,  by  the  slightest  pressure  with  the  right 
hand  the  catheter  will,  as  a  rule,  be  readily  passed  onwards,  and  reUef 
secured. 

Betention  of  urine  may  also  be  produced  by  an  abscess  situated  in 
the  prostate  gland,  and  the  retention  is  only  relieved  when  the  abscess 
has  been  opened.  This  treatment  is,  therefore,  the  one  which  should 
be  followed. 

detention  of  urine  as  a  result  of  an  eUlongated  and  adherent  pre-  Kctention 
puce. — It  is  a  somewhat  inexplicable  fact  that  surgical  writers  have,  e^nntod 
with  rare  exceptions,  omitted  to  notice  that  an  elongated  prepuce  and  piepooe. 
adherent  glans  penis  to  its  mucous  membranous  covering  is  capable 
of  producing  retention  of  urine,  with  every  symptom  of  vesical  irrita* 
tion ;  yet  few  Surgeons  can  have  had  much  experience  at  any  hospital 
or  dispensary,    particularly  in  out-patient  practice,  without  seeing 
many  such  examples.   I  conld  quote  cases  in  which  an  adherent  prepuce 
hiul  been  the  cause  both  of  retention  and  of  incontinenoe  of  orine^  and 
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Variety  of 
■ymptoms 
canted  b  J 
adherent 
prepiice> 


Treatment. 


Retention 
due  to 
or^ic 
■tnctore. 


Treatment. 


In  tranmitic 
strictnxe. 


CatheterioB. 


PoBctare  per 
rectum. 


in  which  it  had  produced  symptoms  of  irritable  bladder,  and  every 
other  symptom  of  vesical  calculus,  even  hsematuria,  prolapsus  recti,  or 
constant  priapism. 

These  cases  all  take  place,  or  nearly  all,  in  early  life,  and  I  never 
see  a  case  of  vesical  irritation  in  a  male  child  without  first  examiuing 
the  condition  of*  the  penis.  For  some  years  I  have  been  in  the  habit 
of  pointing  this  fact  out  to  students,  and  have  advised  them  to  follow 
the  same  practice  under  the  conviction  that  in  at  least  two  thirds  of 
the  cases  which  pass  under  observation  suffering  from  urinary  irrita- 
tion, an  adherent  and  elongated  prepuce  is  the  sole  cause.  Circum- 
cision and  the  careful  sepaitition  of  the  prepuce  from  the  glans  penis, 
with  the  removal  of  the  confined  secretion  of  Tyson's  glands,  is  the  only 
remedy ;  it  is  a  simple  one,  and  is  most  complete. 

Retention  of  urine  <u  a  egmpUtm  of  ruptured  urethra  has  received 
attention  in  another  page. 

On  retention  of  urine  fmrn,  organic  itrictore. 

Amongst  t^e  man^  contingencies  to  which  a  patient  suffering  from 
permanent  stricture  is  continually  exposed,  none  cause  more  agony  and 
alarm  to  the  sufi^r,  or  demand  more  prompt  and  decisive  action  on 
the  part  of  the  Surgeon,  than  retention  of  urine. 

This  retention  may  be  the  result  of  a  slowly  contracting  organic 
stricture;  but  it  will  probably  be  produced  by  some  sudden  accession 
of  spasm  of  the  muscles  of  the  passage,  and  thus  be  compound  in  its 
natiuv,  a  spasmodic  stricture  being  grafted  upon  an  organic.  The 
symptoms,  however,  are  necessarily  urgent,  and  it  becomes  an  im- 
portant question  as  to  what  pradice  is  to  be  pursued.  With  this 
object  it  will  be  of  interest  to  inquire,  first  of  all,  what  practice  has 
been  proved  of  value  ?  and,  as  a  means  to  the  solution  of  the  diffi- 
culty, I  can  show  that  out  of  129  consecutive  examples  of  retention 
from  simple  organic  stricture,  109  were  successfully  treated  by  means 
of  catheterism,  warm  baths,  and  opium ;  and  in  20  cases  only,  or  in 
15*8  per  cent.,  were  any  other  operative  measures  called  into  requisi- 
tion. In  all  of  these  20  examples  the  bladder  was  punctured  per 
rectum,  with  complete  success. 

Out  of  8  cases,  also,  of  retention  of  urine  produced  by  the  gradual 
contraction  of  a  traumatic  stricture,  5  were  treated  by  means  of  cathe- 
terism; and  in  the  remaining  three  the  bladder  was  required  to  be 
punctured,  the  proportion  of  cases  requiring  such  an  operation  for  its 
relief  in  traumatic  stricture  being  much  greater  than  in  the  preceding 
class  of  simple  organic  stricture,  the  causes  of  this  difference  being 
very  apparent. 

Lf  a  Surgeon  is  called  to  a  patient  suffering  under  the  agonies  of  a 
retention  of  urine,  produced  either  by  a  simple  spasmodic  or  an  in- 
flammatory stricture,  it  has  been  already  explained  that  relief  is  to  be 
obtained  by  the  cautious  intFoduction  of  a  catheter,  aided,  if  required, 
by  the  use  of  the  warm  bath,  or  a  full  dose  of  opium,  and,  in  certain 
cases,  by  the  inhalation  of  chloroform.  If  these  means  should  fail,  as 
experience  proves  may  be  the  case,  either  from  some  peculiarity  of  the 
•tricture,  or  from  the  manner  in  which  the  treatment  has  been  carried 
out,  other  measures  will  necessarily  be  called  into  requisition ;  and  it 
has  been  already  stated  that  the  best  and  most  expeditious  practice  is 
to  puncture  the  bladder  through  the  rectum.  It  is  true  that  this 
practice  Lb  rarely  needed  in  simple  spasmodic,  or  in  inflammatory 
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stricture,  the  means  already  suggested  being,  in  the  majority  of  cases, 
amply  sufficient  to  secure  relief;  nevertheless,  in  the  exceptional  in- 
stances this  operation  is  of  great  value.  It  must  be  remembered, 
however,  that  the  practice  is  only  called  for  when  simpler  means  have 
failed. 

Since  the  introdaction  of  the  "  aspirator,"  many  Sargeons  have  em-  Aspirator  in 
ployed  it  in  cases  of  retention,  and  with  repeated  success,  but  relief  wteaiion. 
by  such  a  measure  does  not  commend  itself  to  my  mind ;  it  is  but  a 
temporising  operation,  and  requires  frequent  repetition  in  the  same 
case,  it  has  no  such  inflaence  for  g^ood  upon  the  cause  of  the  retention 
as  the  operation  of  puncturing  the  bladder  through  the  rectum.  Still  in 
exceptional  cases  of  retention  of  urine  it  may  be  justifiable  to  em- 
ploy it. 

In  the  treatment  of  retention  of  urine  with  simple  organic  or  trau-  Statistics, 
matic  stricture,  the  same  principles  of  practice  are  to  be  applied  as 
have  been  recommended  in  the  former  class  of  cases ;  and  in  a  large 
proportion  of  instances  it  has  been  already  shown  that  success  by  such 
treatment  may  be  secured ;  for,  out  of  137  cases  of  retention  admitted 
into  Guy's,  operative  measures  were  required  in  only  23,  The  simple 
introduction  of  a  catheter,  with  the  aid  of  warm  baths  and  the  internal 
administration  of  opium,  proved  sufficient  to  carry  out  all  the  objects 
required,  and  relieved  the  retention  in  114.  If  tiie  Surgeon  is  called.  Mode  of 
therefore,  to  a  case  of  retention  of  urine  with  organic  stricture,  the  proce«tog  in 
introduction  of  a  catheter  is  the  primary  means  to  be  employed.  If  I^^JItion. 
the  history  informs  him  that  the  retention  is  the  result  of  a  gradually 
contracting  passage,  a  medium-sized  instrument  should  be  selected, 
and  on  this  failing,  a  second  attempt  with  a  smaller  one  may  be  fol- 
lowed by  success.  Force,  however,  is  not  to  be  employed,  and  too 
much  time  is  not  to  be  expended  in  making  the  attempt ;  if  success 
is  to  follow  the  operation,  it  will  readily  be  obtained ;  perseverance 
and  repeated  endeavours  to  pass  an  instrument,  as  a  rule,  do  harm. 
If  the  symptoms  are  not  very  urgent,  and  some  delay  may  be  allowed* 
the  warm  bath  and  a  full  opiate,  such  as  two  or  even  three  grains  of 
opium,  may  be  employed ;  and,  under  their  combined  influence,  it  will 
be  only  in  the  exceptional  cases  that  relief  will  not  sabsequently  be 
secured. 

If  the  symptoms  of  retention  are,  however,  very  urgent,  and  the  When 
agonies  of  the  sufferer  demand  immediate  relief;  or,  if  the  ™®*^*  ^f^JJ'Li 
which  have  been  just  described  have  been  fairly  tried  and  found  "***"* 
wanting,  there  is  little  doubt  that  the  practice  which  is  most  scientific, 
and  most  certain,  is  the  puncturing  of  the  bladder  through  the  rectum ;  Ponetiire  of 
for  all  experience  has  correctly  endorsed  the  opinion  expressed  by  Mr.  Cock  bladder  per 
when  he  recalled  the  attention  of  the  profession  to  this  operation  in  his  '•«*«■*• 
valuable  paper  published  in  1852  (voL  xxxvof  the  '  Med.-Chir.  Trans.'), 
"  that  the  bladder  may  be  reached  with  the  smallest  amount  of  pain, 
with  the  least  risk  of  present  or  future  danger,  and  with  the  greatest 
prospect  of  ulterior  good,  by  puncture  through  the  rectum." 

The  records  I  possess  of  the  cases  of  this  operation  positively  prove 
the  truth  of  this  opinion,  and  it  is  gratifying  to  find  that,  in 
these  days*  the  majority  of  Surgeons  recognise  the  value  of  the 
practice. 

The  operation  is  as  simple  as  it  is  safe ;  it  is  as  efficient  as  it  is  scien-  Its  Ttlns. 
tific ;  and  at  a  means  of  relieving  any  patient  horn  the  i^nj  of  a  re* 
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tention  of  urine  which  has  been  proved  to  be  irremediable  bj  the 
rtUional  use  of  catheters,  it  stands  unrivalled.  By  its  adoption  all 
forcible  catheterism,  with  its  dangers,  is  dispensed  with.  Perineal  sec- 
tion and  its  difficulties,  as  a  remedy  for  retention,  are  done  away  with ; 
and  the  operation  for  puncturing  the  bladder  above  the  pubes  may 
nearly  be  forgotten.  Puncturing  the  bladder  through  the  rectum 
embodies  in  itself  all  the  advantages  of  these  means  without  any  of  their 
evils ;  and  on  practical  grounds  it  commends  itself  for  our  adoption. 

I  would  add,  therefore,  as  a  final  conclusion : — **  That  in  all  cases  of 
retention  of  urine  from  stricture,,  in  which  relief  cannot  be  given  by 
means  of  rational  and  not  forcible  catheterism,  and  in  which  the  use 
of  the  warm  bath  and  opium  have  failed,  the  operation  of  puncturing 
the  bladder  through  the  rectum  is  to  be  performed." 

On  Puncture  of  the  Bladder  per  Bectnm. 

In  all  cases  of  retention  of  urine,  in  which  relief  cannot  be  afforded 
by  the  introduction  of  a  catheter,  and  the  nature  of  the  obstruction  is 
not  such  as  to  require  the  operation  of  urethrotomy,  puncturing  the 
bladder  through  the  rectum  is  the  right  operation  to  perform,  for  by  it 
relief  can  be  g^ven  with  rapidity,  certainty,  and  safety. 

In  former  times,  the  bladder  used  to  be  punctured  with  a  full-sized 
trocar  and  canula  from  the  perinssum,  but  such  a  clumsy  operation  is 
not  now  recognised  amongst  surg^cid  proceedings,  although  with  the 
aspirator  the  same  proceeding  has  been  often  undertaken.  At  the 
present  day,  some  Surgeons  prefer  tapping  the  bladder  above  the  pubes, 
but  in  safety  and  efficiency  the  operation  is  not  to  be  compared  to  the 
one  I  am  now  recommending,  for,  in  the  words  of  its  modem  advocate, 
Mr.  Cock,  '*  The  operation  is  safe,  easy  of  accomplishment,  and  without 
danger  as  to  its  consequences.  In  cases  of  retention  which  resist 
ordinary  treatment  it  is  greatly  to  be  preferred  to  long-continued 
attempts  at  catheterism,  which,  whether  successful  or  not,  must  be  in- 
finitely more  injurious  to  the  urinary  organs  than  the  simj^e  and  almost 
painless  operation  of  tapping." 

"  I  consider,"  writes  Cock,  '*  that  the  benefit  of  the  operation  con- 
rists,  not  merely  in  the  immediate  relief  given  to  the  patient,  but  also 
in  the  opportunity  which  it  affords,  by  the  retention  of  the  canula  in 
the  bladder  through  an  indefinite  period,  of  diverting  the  flow  of  urine 
^m  its  ordinary  channel,  and  thus  giving  quiet»  freedom  from  pain, 
and  the  natural  means  of  restoration  to  the  maimed,  irritable,  or  dis- 
eased urethra.  I  conceive  also  that  the  bladder  might  be  tapped  with 
advantage  in  cases  of  obstinate  stricture,  in  which  retention  of  urine 
does  not  actually  exist." 

These  views,  published  by  Mr.  Cock  in  1852,  *  Med.-Chir.  Trans.,'  and 
*  Guy's  Reports,*  1866, 1  cordially  endorse.  The  practice  of  Guy's  Hos- 
pital, for  the  last  twenty  years,  to  my  knowledge  has  oiAj  confirmed  their 
accuracy,  and  the  more  I  see  of  the  operation  the  more  I  like  it.  The 
objections  raised  against  it  are  theoretical  and  not  practical,  for 
abscesses  between  the  bladder  and  rectum,  persistent  fistulous  openings, 
injury  to  the  seminal  vesicles,  and  wounds  of  the  peritoneum,  do  not 
commonly  occur ;  they  are  said  to  have  done  so  in  exceptional  instances, 
but  such  must,  indeed,  be  very  rare.  Mr.  Cock,  in  his  large  experience, 
has  known  but  one  bad  result  to  follow  the  operation,  and  itiBt  was 
atrophy  of  the  testicle*  from  which  he  infers  that  the  vas  deferens  waa 
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wounded.  At  Quy's,  from  the  carelessness  of  a  hoase-snrg^eon,  a  fatal 
peritonitis  once  followed  the  operation  from  the  perforation  of  a  coil 
of  intestine,  the  puncture  having  been  made  too  far  back ;  but  elimi- 
nating carelessness — a  cause  of  half  the  errors  in  surgery — ^the  opera- 
tion is  a  very  safe  one. 

The  only  requisite  is  a  moderately  full  bladder,  and  this  is  always  pre- 
sent under  the  circumstances  which  call  for  the  operation.  An  enlarged 
prostate  is  no  real  obstacle  to  its  performance,  for  this,  if  necessary^ 
may  be  perforated  with  impunity. 

The  operation  is  performed  as  follows. 

The  best  instruments  are  those  suggested  by  Mr.  Cock.  The  long  If  ode  of 
curved  trocar  and  cannla,  as  originally  employed,  are  inefficient  instra-  pcrfomaneo. 
ments ;  indeed,  many  of  the  objections  to  the  operation  are,  probably, 
traceable  to  their  use.  Cock's  instruments  consist  of  a  ciinula,  six  and 
a  half  inches  long,  a  blunt  pilot  trocar,  and  a  sharp  trocar;  a  second 
tube,  with  an  expanding  end  to  keep  the  canula  in  position ;  and  a  third 
to  maintain  the  second  in  position.    (Fig.  318.) 


Pig.  318. 


Udilt 


Operation  of  pancturing  the  bladder  per  rectum. 

The  patient  is  to  be  placed  and  held  in  the  position  for  lithotomy,  and 
brought  well  to  the  edge  of  the  bed.    The  operator  is  then  to  introduce 
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the  index-flnger  of  the  left  hand  into  the  rectum,  with  the  palm  up- 
wards, and  to  feel  for  the  prostate  (Fig.  318),  and,  if  possible,  for  the 
bulging  base  of  the  tense  bladder  beyond  it.  Some  little  pressure  above 
the  pubes  may  help  him  in  this  attempt.  The  pulpy  point  of  the  index- 
finger  is  then  to  be  held  in  the  median  line,  just  below  the  spot  at 
which  the  puncture  is  to  be  made. 

The  Surgeon,  with  his  right  hand,  is  then  to  take  from  his  assistant 
the  canula,  well  oiled  and  fitted  with  the  blunt  pilot  trocar,  and  intro- 
duce it  into  the  rectum  upon  his  le(t  index-finger,  passing  it  well  up  to 
the  point  selected  for  puncture.  He  is  then  to  steady  the  canula  and 
hold  it  firmly  in  position  with  the  thumb  and  three  outer  fingers  of  his 
left  hand,  and  withdraw  the  blunt  trocar.  The  sharp  trocar  is  then  to 
be  introduced  through  the  canula,  and  having  reached  its  end,  the 
handle  with  the  canida  is  to  be  depressed  and  then  driven  home,  in  a 
direction  upwards  and  forwards,  »ji  a  line  towards  the  umbiUcut 
(dotted  line.  Fig.  818).  The  bladder  will  in  this  way  be  entered,  the 
free  end  of  the  instrument  moving  freely,  and  all  resistance  ceasing. 
The  trocar  should  then  be  withdrawn,  and  the  canula  pressed  well 
home.  Before  the  bladder  la  completely  emptied,  it  is  well  to  insert  the 
two  inner  canulie,  and  fasten  the  whole  in  by  means  of  tapes,  two 
passed  in  front  and  two  behind  the  thighs,  and  fastened  to  a  girth 
round  the  waist.  The  canula  may  then  be  plugged  with  a  peg  to  retain 
the  urine,  or  with  a  hollow  plug  inserted  into  a  piece  of  india-rubber 
tubing,  through  which  the  water  may  drain  away. 

As  soon  as  the  urethral  passage  has  become  pervious  to  a  catheter, 
hut  not  before,  the  canula  should  be  withdrawn ;  this  condition  taking 
place  usually  within  a  week  from  the  introduction  of  the  catheter. 
The  stricture  may  then  be  treated  on  rational  principles  by  dilatation ; 
indeed,  it  is  very  remarkable  how  at  times  a  strictnre  which  has  tbas 
been  left  alone  and  unirritated  by  catheterism  or  ineffectual  natural 
efforts  at  micturition  seems  to  give  way  under  such  treatment,  and  a 
thoroQghly  impervious  indurated  urethra  becomes  pervious  and  amen- 
able to  simple  measures. 

In  retention  of  urine  from  enlarged  prostate  such  an  operation  as 
this  is  rarely  called  for ;  it  is  necessary,  however,  at  times.  I  have  had 
recourse  to  it  on  three  occasions  where  the  neck  of  the  bladder  and 
prostate  gknd  had  been  seriously  injured  from  rough  catheterism,  and 
with  such  good  success  that  I  snail  never  hesitate  to  do  it  again  when 
any  difficulty  exists  in  entering  the  bladder,  or  in  subsequently  keeping 
an  instrument  in  the  bladder.  In  two  of  the  cases  mentioned  the 
irritability  of  the  bladder  was  so  great  as  to  resent  the  presence  of  an 
instrument,  and  the  pain  and  difficulty  in  its  passage  were  so  severe  as 
to  be  nearly  unendurable :  in  both  these  cases  the  operation  was  followed 
by  speedy  and  permanent  relief.  The  bladder  recovered  its  healthy 
condition  after  the  parts  had  had  rest  for  a  few  days,  the  urethra 
allowing  of  catheterism  without  distress,  and  convalescence  was  soon 
established. 

The  Surgeon  may  perform  this  operation,  then,  without  fear  in  all 
cases  of  retention  where  any  difficulty  in  catheterism  exists.  I  know  of 
no  operation,  attended  with  equal  good,  that  is  so  safe,  satisfactory,  or 
free  from  danger. 

In  all  cases  of  supposed  retention  of  urine  the  Surgeon  should  gaard 
himself  against  falling  into  the  error  of  mlataking  suppression  for  re- 
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tention  ;  as  in  all  cases  of  supposed  incontinence  he  should  remember 
that  it  may  be  due  to  retention  and  overflow. 

Eztrarasation  of  TTrine  in  Children  and  Impacted  TTrethral  Calcnlni. 

It  has  been  already  explained  how  retention  and  extravasation  of  EztrtTssa- 
urine  in  the  adult  may  be  produced  by  the  mechanical  obstruction  *tj?,*° 
of  a  urethral  stricture.    It  remains  for  me  to  show  how  in  children  '""*''™' 
the  same  effects  ensae    from    a  mechanical  obstruction  of  a  very 
different  kind.      I  allude  to  the  obstruction  caused  by  a  urethral 
calculus. 

A  vesical  calculus,  when  small  and  when  ejected  from  the  bladder,  Impaeted 
may  become  lodged  or  impacted  in  any  portion  of  the  urethra,  and  ^f^i^ 
give  rise  to  every  degree  of  difficulty  of  micturition,  even  to  a  retention         ^^ 
of  urine  and  extravasation.    In  adult  life  I  have  never  seen  extravasa- 
tion occur  as  a  result  of  impacted  urethral  calculus,  although  I  have 
seen  complete  retention ;  but  in  infancy  and  childhood,  almost  all  the 
examples  of  extravasation  of  urine  that  have  passed  under  my  observa- 
tion have  been  the  product  of  such  a  cause.    I  have  seen  it  in  an  infant 
fourteen  months  old,  and  in  many  others  older. 

The  cases  come  under  the  Surgeon's  notice  as  examples  of  retention  ; 
and  if  there  is  no  condition  of  the  penis  present  such  as  phimosis,  para- 
phimosis, or  adherent  prepuce,  by  which  this  symptom  may  be  pro- 
duced, there  is  a  strong  probability  that  a  urethral  calculus  is  the  cause. 

Extravasation  of  urine  in  childhood  is  almost  invariably  the  result 
of  an  impacted  calculus.  The  calculus  is  also  usually  arrested  in  the 
perinieum.    It  rarely  passes  into  the  penis. 

If  the  calculus  can  be  removed  by  forceps  carefully  used  this  practice  Bemond  of 
is  the  right  one  to  adopt ;  it  is,  however,  rarely  successful.    Where  ealeohis. 
these  means  fail,  the  stone  must  be  excised.    When  extravasation  has 
taken  place,  the  urethra  must  be  opened  in  the  perineeum  by  a  free 
incision  upon  a  grooved  staff.    The  stone  is  sometimes  lost  in  the 
sloughing  tissues. 

By  way  of  summary  of  the  causes  of  retention,  it  may  be  stated  that  Ckoms  of 
retention  in  a  male  child  is  usually  due  to  a  urethral  calculus,  phimosis,  rgtMaUon  in 
paraphimosis,  adherent  prepuce,  or  the  mechanical  obstruction  caused  *■"*•'*• 
by  a  piece  of  string,  &c.    In  h  female,  to  ulceration  about  the  meatus, 
or  to  adherent  labia.    Retention  in  the  jrottji^  aduU,  to  stricture,  ob- 
struction of  the  urethra  from  stone,  gonorrhcea,  perineal,  anal,  or 
prostatic  abscess,  or  rectal  disease.   In  the  a^ed,  from  enlarged  prostate 
or  atony  of  the  bladder. 

Retention  from  fever  or  general  nerve  shocks  may  occur  at  all 
periods.  In  women,  hysterical  retention  may  also  occur,  and  retention 
from  other  uterine  causes. 


CHAPTER  XXIV. 
AF7ECTI0VS  OY  THS  6EHITAL  OBOAVS. 

There  is  probably  no  part  of  the  body  which  varies  more  in  its  con- 
formation than  the  penis,  and  where  any  congenital  defect  is  mor 
likely  to  be  propagated.    The  elongated  and  contracted  prepuce  if 
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partdcolArly  hereditary,  and  the  whole  of  the  male  branches  of  a  family 
may  be  the  subjects  of  it.  I  have  known  this  to  be  the  case  in  many 
instances,  and  in  one  family  where  five  sons  suffered  from  it,  with  their 
father. 

Phifflosis.  Phimosis,  or  a  long  and  contracted  prepuce,  is,  therefore,  a  congenital 

affection,  but  as  often  as  not  it  is  an  acquired  one,  the  result  of  inflam- 
matory thickening  and  subsequent  contraction,  the  consequence  of  some 
preputial  chancre,  venereal,  or  other  affection. 

So  long  as  the  prepuce  is  only  long,  and  the  glans  can  be  uncovered 
for  purposes  of  cleanliness,  and  when  the  organ  is  in  a  state  of  erection, 
operatiye  interference  is  not  called  for,  although  it  is  well  to  impress 
upon  nurses  the  necessity  of  paying  attention  to  the  infant's  penis,  and 
of  cleaning  it  daily ;  for  a  want  of  such  attention  is  frequently  the 
floorce  of  urinary  trouble  and  penile  irritation.  When  neglected,  the 
secretion  of  Tyson's  glands  collects  behind  the  corona,  and  acts  as  an 
irritant;  the  prepuce  and  glans  penis  constantly  become  adherent,  and 
set  np  bladder  irritation  simulating  the  symptoms  of  stone  {vide  page 

Inflaaouttocy  140).  Insome  neglected  cases  an  acute  inflammation  is  induced,  followed 


phimosis. 


Treatm^t 


Fig.  S19. 


Selection  of 
mode  of 
opentioa. 


by  ODdema  of  the  prepuce  and  the  secretion  of  pus,  which  simulates  gonor  • 
rhosa,  and  which  too  often  sospidous  minds  have  interpreted  as  such, 
mnch  to  the  injury  of  nursemaids  and  others  in  whose  charge  the  child 
rested.  This  disease  is  essentially  a  balanitis,  and  is  readily  cured  by 
cleanliness.  In  the  adult  a  long  and  narrow  prepuce  is  injurious,  as  it 
is  a  bar  to  proper  cleanliness,  often  interferes  with  coitus  or  renders  it 
painful,  and  is  probably  an  exciting  cause  of  cancer  of  the  organ  where 
a  disposition  to  such  an  affection  exists.  In  boyhood  it  probably  sets 
up  an  irritation  in  the  parts  that  induces  a  habit  which  ends  in  mas- 
turbation. It  often  gives  rise  to  incontinence  and  may  produce  reten- 
tion of  urine. 

Tbbathxkt. — When  the  narrowing  is  not 
great,  the  daily  retraction  of  the  prepuce  over 
the  glans  for  purposes  of  cleanliness  is  gene- 
rally sufficient  to  dilate  the  orifice,  care  being 
taken  to  replace  it  subsequently.  Dr.  Cruise's 
plan  of  dilating  the  orifice  mechanically  is  not 
a  satisfactory  one ;  I  have  g^ven  it  a  trial  and 
rejected  it.  The  suggestion  also  of  making 
two  lateral  partial  sections  of  the  mucous 
membrane  has  in  my  bands  met  with  the  same 
fate.  Neither  of  these  methods  is  so  successful 
as  to  warrant  its  being  recommended. 

When  phimosis  exists,  congenital  or  other- 
wise, it  is,  as  a  rule,  best  treated  by  cir- 
cumcision ;  in  exceptional  cases,  where  a 
narrowing  of  the  prepuce  is  more  marked 
than  an  eloneation,  the  prepuce  may  be  slit 
np  (Fig.  819},  but  in  children  circumcision 
is  the  better  operation.  In  some  instances, 
however,  where  the  penis  is  very  short,  the 
fault  resting  more  in  the  penis  itself  than 
its  skin  covering,  circumcision  should  not  be 
performed,  for  I  have  known,  under  these  circumstances,  the  operation 
to  fail,  even  when  well  done  and  repeated ;  in  these  cases  the  prepuce 
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shonld  rather  be  slit  up  to  the  corona  and  its  macoiu  coyering  tnmed 
well  back  and  fixed  to  the  skin. 

In  minor  cases  the  slitting  plan  is  to  be  carried  out ;  the  skin  and  its  Slitting  plan, 
mucous  lining  being  divided  in  the  middle  line,  either  by  the  introduc- 
tion of  a  bistoury  guided  by  a  director  beneath  the  prepuce*  or  by 
means  of  a  pair  of  sharp  scissors.  The  Surgeon  should  be  careful,  in 
doing  this,  to  divide  the  mucous  membrane  right  hack  to  the  corona  ; 
in  the  adult  he  should  then  turn  the  two  flaps  backwards,  and  fasten 
the  mucous  to  the  skin  flaps  by  means  of  some  fine  sutures.  In  the 
infant  there  is  no  necessity  to  stitch.  When  the  prepuce  requires  divi- 
sion to  expose  a  sore  or  some  warty  growth  the  above  plan  should  b« 
selected. 

Circumcision  is  an  operation  that  requires  great  nicety ;  it  fails  if  Circomdtion. 
sufficient  skin  is  not  taken  away,  and  it  fails  if  the  mucous  covering  of 
the  glans  is  not  fully  divided  up  to  the  corona ;  it  fails,  likewise,  when 
too  much  skin  is  removed.  The  following  is  the  plan  I  have  for  years 
adopted  and  taught,  and  I  think  it  better  than  any  other.  I  have 
never  known  it  to  fail  if  properly  carried  out : — 

The  first  point  is  to  decide  bow  much  skin  is  to  be  removed,  and  Mode  of 
this  can  satisfactorily  be  determined  by  applying  a  pair  of  long  operating, 
dressing  forceps  to  the  penis — which  should  be  allowed  to  rest  in  its 
natural  position — on  a  level  with  its  corona,  and  closing  them  as  soon 
as  the  glans  penis  has  been  allowed  to  slip  backwards.  The  integument 
in  front  of  theiforceps  may  then  be  amputated  with  a  scalpel  (Fig. 
319a). 

The  forceps  are  now  Fio.  819a. 

to  be  taken  away  and 
the  mucous  covering  of 
the  glans  is  divided/ in 
the  middle  line,  well  up 
to  the  corona,  as  in  the 
slitting  operation,  and 
turned  backwards,  the 
two  flaps  being  stitched 
to  the  skin  by  fine  su- 
tures. In  adults  a  fine 
uninterrupted  suture  is 
probably  the  best;  in 
infants  a  strip  of  dry 
lint  wrapped  round  the 
parts  is  all  that  is  re- 
quired. 

The  glans  penis  in  both  these  operations  should  be  completely  sepft* 
rated  from  its  mucous  covering,  sJl  secretion  removed  and  the  frsnum, 
when  short,  divided. 

By  adopting  these  suggestions  the  student  has  a  definite  guide  to  aid 
him  in  the  removal  of  the  skin ;  he  has  none  if  the  end  of  the  foreskin 
be  drawn  out  as  usually  recommended,  or  when  trimming  up  the  pre- 
puce after  slitting  it  up. 

Piraphimosis  is  said  to  exist  when  a  tight  prepuce  has  been  retracted  Par&phi- 
behind    the    glans,    and    has  not   been   replaced.     It   produces  a  > 
strangulation  of  the  glans,  and  also  of  the  mucous  lining  of  the 
prepace,   with   oedema.     When    relief  is   not   obtained  lolcerBLUQia 
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in  the  linie  of  strangalation  is  induced,  and  even  sloughing  of  the 
parts. 

In  children  it  follows  the  accidental  retraction  of  a  narrow  prepuce  ; 
in  adults  it  is  generally  due  to  the  mechanical  retraction  of  the  pre- 
puce during  coitus,  and  the  neglect  to  reduce  it.  It  may  be  associated 
or  not  with  some  venereal  com^ication. 

Tbbaticbnt. — The  object  of  the  Surgeon  is  to  reduce  the  glans  be- 
hind the  narrow  prepuce  that  is  strangulating  it ;  and  failing  to  do 
this  by  other  means,  he  must  divide  the  constricting  preputial  orifice, 
and  allow  the  parts  to  recover  themselves. 

To  cany  out  the  first  object,  which  can,  as  a  rule,  be  done  in  recent 
cases  before  the  cedema  is  great,  both  in  children  as  well  as  in  adults, 
chloroform  should  be  given,  and  the  patient  placed  on  hU  back.  The 
Surgeon  should  then  take  the  penis  between  the  iudex  and  the  middle 
fingers  of  his  two  hands,  which  are  interlocked,  and  pull  the  prepuce 
forwards,  and  with  his  two  thumbs  placed  upon  the  glans  forcibly  press 
upon  it  backwards ;  the  pressure  of  the  thumbs,  and  counter- pressure 
with  traction  of  the  interlocked  fingers,  so  pressing  out  the  fluid  from 
the  (Edematous  tissues  as  to  allow  of  the  reduction  of  the  paraphimosis. 
When  the  oedema  is  very  great,  a  few  punctures  with  a  needle  or  lancet 
facilitate  the  operation.  When  the  affection  has  been  of  some  days' 
standing  and  ulceration  exists,  and  when  failure  has  followed  the 
attempt  at  reduction,  tbe  strictured  preputial  orifice  must  be  divided ; 
but  the  band  is  not  to  be  looked  for  directly  behind  the  glans,  but 
behind  the  roll  of  oedematous  prepuce  that  surrounds  it.  This  is  best 
done  by  a  scalpel,  and  a  cut  half  an  inch  long  made  in  a  vertical 
direction  over  the  constriction,  with  the  thumb  of  the  left  hand  placed 
on  the  glans  penis  and  forcibly  depressing  it  (Pig.  320).    The  prepuce 

^10. 890. 


Mode  of  dividing  prepuce  in  paraphimosis. 

yields  at  times  audibly  and  the  wound  gapes ;  the  whole  constricting 
medium  should  be  divided.  In  children  after  the  paraphimosis  has 
been  reduced  and  the  oedema  has  subsided,  it  is  wise  to  have  circumcision 
performed ;  indeed,  in  the  adult  the  same  practice  is  frequently  de- 
sirable. Water  dressing  or  some  lead  lotion  should  be  applied  to  the 
parts  subsequently  to  assist  recovery.    In  all  cases  of  cddema  of  the 
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penis  in  children  the  Sargeon  must  remember  that  it  may  be  dae  to 
mechanical  strangulation  by  string. 

Warty  growths  are  very  c6mmon  on  the  penis  and  prepuce ;  they  Warty 
may  be  found  fringing  the  orifice   of  the  prepuce,  or  of  the  ure-  gro^^i"- 
thra,  or  growing  from  any  part  of  the  mucous  membrane  between 
these  two  points ;  indeed  they  may  grow  from  within  the  urethra  ai 
well  as  from  the  outside  skin  of  the  prepuce.    They  have  in  the  bulk 
of  cases  a  venereal  origin,  that  is,  they  have  been  caught  by  contagion, 
for  warts  are  contagious ;  but  they   at  times  occur  without  any  such 
cause  in  men  who  have  long  prepuces,  and  who  are  not  sufficiently 
careful  in  local  cleanliness.     Their  excision  is  the  only  successful  treat-  Treatment, 
ment  when  they  are  numerous,  nitrate  of  silver  being  applied  to  their 
bases ;  in  less  severe  examples  the  dry  oxide  of  zinc,  freshly  powdered 
savine  and  calomel,  are  good  local  applications,  the  warts  rapidly 
withering  under  their  influence. 

Cancer  of  the  Penis. 

In  the  middle-aged  and  old  it  is  sometimes  difficult,  if  not  impossible,  Cancer  of 
to  distinguish  simple  warty  growths  from  the  cancerous ;  the  greater  P«»^' 
obstinacy  of  the  cancerous  and  their  disposition  to  bleed  are  probably 
the  best  points  for  distinction,  but  they  are  by  no  means  constant. 

When  ulceration  complicates  the  case  cancer  is  probably  the  cause. 
If  the  disease  be  left  to  take  its  course,  the  glans  penis  and  prepuce 
become  infiltrated  with  cancerous  material ;  the  warts  discharge  a  fetid 
ichorous  secretion,  the  parts  break  down  and  ulcerate,  addiug  to  the 
foetor ;  the  inguinal  glands  become  involved,  and  death  takes  place  from 
exhaustion ;  the  cancerous  ulcer  at  times  eating  away  the  whole  organ 
and  involving  the  scrotum. 

This  form  of  cancerous  disease  is  generally  the  epithelial,  true  carci- 
noma being  comparatively  rare. 

Tbbatmext. — In  all  clear  cases  amputation  is  the  only  sound  Treatment, 
practice,  and  in  the  doubtful  it  is  the  wisest.  Nothing  less  than 
amputation  is  of  any  use  in  cancer  when  the  glans  is  affected.  When 
the  prepuce  alone  is  involved  the  excision  of  the  growth  is  sufficient. 
In  both  cases  the  Surgeon  should  cut  quite  free  of  the  disease,  for  the 
tissues  about  it  are  probably  more  or  less  infiltrated  with  cancerous 
products.  I  have  a  patient  alive  and  well  now  (1875)  whose  penis  I 
cut  off  for  cancer  eight  years  ago,  and  a  second  from  whom  I  excised  a 
cancerous  mass  from  the  prepuce  nine  years  ago. 

Amputation  of  the  penU. — Since  the  galvanic  cautery  has  been  in  Bemoral  by 
use  I  have  employed  nothing  else  for  amputation  of  the  penis.    The  ^*!!^*^ 
platinum  wire  is  to  be  passed  round  the  penis  and  made  tight  with  the  ^^^^^'T'* 
^craseur  screw.    Connection  with  the  battery  is  then  to  be  made,  and 
the  wire  screwed  home ;  the  heat  not  being  too  intense,  and  the  Sur» 
geon  not  being  in  too  great  a  hurry ;  for  if  the  tissues  are  divided  too 
rapidly  haemorrhage  will  take  place.    Under  ordinary  circumstances  the 
operation  is  absolutely  bloodless,  and  the  pain  afterwards  is  little  or 
nothing.    After  the  penis  has  been  removed  it  is  wise  to  slit  open  the 
urethra  for  about  half  an  inch,  and  turn  its  two  edges  oatwards,  fas- 
tening them  with  sutures.    This  may  be  done  at  the  time  of  the  ope- 
ration, or  during  the  first  week.    This  step  is  required  to  prevent  the 
contraction  of  the  urethral  orifice  that  may  otherwise  ensue.    The  can- 
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tery,  however,  is  not  always  to  be  had,  and  when  it  cannot  the  knife 
ihoold  be  need. 

The  old  operation  consisted  in  the  removal  of  the  organ  by  one  clean 
sweep  of  the  bistoury,  an  assistant  having  steadied  and  compressed  the 
base  of  the  organ  by  a  band  of  tape.    The 
Fia-  821.  modem  improved  operation,  which,  I  think, 

was  suggested  by  Hilton,  consists  in  the 
introduction  of  a  narrow  bistoury  between 
the  spongy  and  cavernous  bodies  and  the 
primary  division  of  the  latter,  the  spongy 
body  with  the  urethra  being  divided  al^ut 
half  an  inch  more  forward.  The  object  of 
this  is  to  make  the  urethra  stand  out  from 
the  stunted  org^an,  and  thus  facilitate  mic- 
turition. It  is  without  doubt  the  best  mode 
of  amputating  a  penis.  To  prevent  any 
tendency  in  the  urethra  to  contract  it  may 
be  slit  open  or  stitched  back  to  the  pre- 
putial skin.  Fig.  821  illustrates  the  stump 
Stomp  of  penis  after  after  amputation. 

ampuution.  Clover's   clamp    for    compressing    the 

penis  during  the  operation  is  a  very  excel- 
lent one,  and  ought  to  supersede  the  tape. 
Other  tumours  of  the  prepuce. 

The  prepuce  may  be  the  seat  of  fatty,  tehaeeow,  or  even  fhrout 
tumours ;  but  these  are  rare.  It  is  not  uncommonly  the  subject  of  what 
has  been  described  as  elephanHettit,  although  when  the  penis  is  involved 
the  scrotum  is  usually  similarly  affected.  I  have,  however,  seen  one 
case,  in  a  man  aged  thirty-five,  in  which  the  penis  was  Uius  alone 
affected.  The  organ  was  immense,  and  frightful  to  look  at.  The  man 
came  to  me  with  a  gonorrhcea ;  admitting,  however,  that  he  had  never 
been  able  to  have  true  coitus  since  the  disease  bad  existed—about 
four  or  five  years.  He  was  too  proud  of  it  to  have  anything  done 
to  it.  When  in  repose  the  penis  was  eight  inches  round  and  six 
long. 

The  disease  is  a  chronic   hypertrophy  of  the  skin   and  cellular 
tissues.    Nothing  but  the  excision  of  the  redundant  integument  is  of 
any  use. 
Ii^nries  to  penis. 

These  are  not  common,  excepting  the  minor  injuries  of  laceration 
of  the  fnenum  or  prepuce  produced  in  coitus.  Incised  wounds,  bow- 
ever,  are  occasionally  met  with — ^the  products  of  insanity,  jealousy, 
or  malice ;  they  require  careful  adaptation  with  sutures.  The  body  of 
the  penis,  however,  at  times  becomes  the  seat  of  injury  from  some  rough 
bending  of  the  organ  during  connection  or  otherwise ;  and  as  a  conse- 
quence, when  the  immediate  effects  of  the  iiyury  have  passed  away, 
strange  symptoms  appear.  Thus,  some  years  ago  I  was  consulted  by  a 
gentleman  whose  penis  when  turgid  arched  on  one  side,  the  cavernous 
body  of  the  other  side  having  atrophied  and  become  a  mere  gristly 
mass.  This  condition  had  followed  an  injury  received  in  coitus  many 
jears  before ;  some  great  induration  had  existed  for  months  in  the 
Cavernous  body  that  had  subsequently  atrophied. 
More  recenUy  I  have  seen  a  married  man,  about  60,  who  a  year  before 
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Corpus  spougiosum  projecting  from  urethra 
after  injury. 


"  missed  his  mark  "  in  coitus,  and  hart  his  penis ;  an  induration  fol- 
lowed, and  at  the  present  time  where  this  existed  a  deficiency  of  tissue 
can  be  felt.     When  the  penis  becomes  turgid  it  is  never  straight  but 

bent  laterally.      A  singular  An  unusual 
l''io  822.  case  of  injury  to  the  penis  <»»«• 

occurred  at  Guy's  in  1867  in 
the  practice  of  Mr.  Hilton ; 
it  was  in  a  man  st.  50,  who 
when  nineteen  had  had  his 
penis  bitten  by  a  stallion. 
After  the  accident  some  little 
bleeding  occurred,  and  a  fleshy 
cylindrical     body    projected 

I  \\ '  \^^3^'4tiMfk^S^^t  ^'*"™  *^®  urethral  orifice  an 

I  i  \^^^r*^*^*^^^^^*™*— -^  inch  and  a  quarter  long  and 

^  one  third  of  an  inch  in  dia- 

meter. It  was  evidently  the 
corpus  spongiosum  that  had 
been  divided  by  the  horse 
behind  the  glans  penis  and  become  everted.  When  the  patient  was 
admitted  the  corpus  spongiosum  urethra?  terminated  abruptly  about 
one  inch  behind  the  glans  penis,  and  the  urine  flowed  by  the  side  of  the 
protrusion.    (Fig.  322.) 

Ilalformations  of  the  Urino-genital  Organs. 

These  malformations  of  the  urino-genital  organs  are  more  common  Malformi- 
in  the  male  than  the  female  subject,  and  show  themselves  in  many  tiont. 
d^rees  of  severity.     Thus,  when  the  upper  surface  of  the  urinary  Varieties, 
passage  from  the  orifice  of  the  urethra  to  the  fundus  of  the  bladder  is 
deficient,  a  case  of  extrovernon  of  the  bladder  or  ectopion  vesica  is  said 
to  exist ;  when  the  urethra  alone  is  deficient  at  its  upper  part,  epis- 
padias  is  the  term  employed.     Some  authors  apply  the  latter  to  the 
more  complete  condition  as  well.     With  this  imperfect  condition  a 
separation  of  the  pubic  bones  frequently  exists,  and  some  malformation 
of  the  scrotum,  this  Fac  being  often  bifid,  though  containing  the 
testicles  in  proper  position  ;    at  times  a  hernia  complicates  the  case. 
When  no  testes  are  present  and  the  scrotum  is  bifid,  the  question  as  to 
sex  often  arises,  for  in  the  female  the  vagina  is  frequently  absent  or  so 
small  as  more  nearly  to  represent  a  urethra  than  a  vagina. 

In  extroversion  of  the  bladder  the  posterior  wall  of  the  bladder  ExiroTersion 
appears  as  a  red  mucous  mass  below  the  umbilicus,  which  is  lost  in  the  of  bladder, 
upper  border  of  the  deformity.  At  the  lower  part  of  its  surface  the 
orifices  of  the  ureters  may  be  often  seen  as  small  nipple-like  projec- 
tions; in  some  instances  these  orifices  are  lost  in  the  pelvic  chink, 
although  they  may  be  brought  into  view  by  depressing  the  fissured 
penis  or  what  represents  the  penis,  for  this  will  probably  appear  only 
as  an  expanded  glans  penis  and  a  pendulous  prepuce ;  the  cleft  urethra 
can  be  made  visible  by  pulling  the  parts  down,  as  it  becomes  lost  in  the 
pelvic  fissure  (Fig.  323). 

In  the  female  subject  the  exposed  urethra  will  be  seen  between  the 
two  labia.     When  the  vagina  is  present  it  will  open  at  its  upper  border  .^ 
and  appear  continuous  with  the  lower  labia.     (Fig.  323.)     At  times, 
although  very  rarely,  the  epispadias  involves  only  the  urethra.     I  have 
seen  but  four  cases  of  this ;  in  all  the  exposed  mucous  surface  of  the 
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urethra  paased  backwards  towards  the  pubes  into  a  fissnre,  which  was 
covered  in  by  a  thin  transverse  fold  of  skin,  from  beneath  which  urine 

Fio.  823. 
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Ectopion  vesicse  in  male. 


in  female. 


flowed.  The  scrotum  was  large  but  bifid,  and  contained  the  testes 
(*  Guy's  Hosp.  Rep./  1868). 
Treatment.  Tbbatmbnt. — The  chief  annoyance  connected  with  this  deformity 
being  due  to  the  constant  dribbling  of  the  urine  as  secreted,  Messrs. 
Simon  and  Lloyd  were  induced  to  carry  out  an  ingenious  operation  by 
which  the  urine  might  be  carried  into  the  rectum,  and  the  fissure 
subsequently  closed,  but  the  attempt  failed  and  has  not  been  re- 
peated. For  particulars  the  reader  may  refer  to  the  *  Lancet '  for 
1851  and  1852.  Holmes  has  suggested  a  modification  of  Simon's 
plan,  and  it  is  probably  in  this  direction  that  some  good  may  even- 
tually be  found. 

In  a  case  of  epispadias  in  a  boy  recently  under  care  (Sept.,  1875),  in 
which  the  whole  of  the  urethra  down  to  the  neck  of  the  bladder  was 
fissured,  and  in  which  consequently  there  was  incontinence  of  urine, 
I  tapped  the  urethra  in  the  perineum  in  front  of  the  prostate,  and 
established  an  artificial  urethral  opening ;  by  these  means  the  urine 
passed  through  the  perineum,  instead  of  above  the  pubes,  and  could 
consequently  be  caught  and  retained  in  a  urinal,  the  patient's  com- 
fort being  greatly  increased  by  these  means. 

Other  Surgeons  have,  however,  devised  means  by  which  the  exposed 
mucous  covering  of  the  bladder  may  be  covered  in,  in  this  way  adding 
to  the  comfort  of  the  patient ;  and  of  these  Wood  of  King's  College 
has  been  the  most  successfuL  He  has  operated  in  ten  such  cases. 
Holmes  in  five.  I  have  operated  in  two  only.  Four  of  Wood's  suc- 
ceeded completely ;  three  of  Holmes's ;  and  one  of  mine,  the  others 
being  partially  successful.  The  operation  consists  in  bringing  up  flaps 
of  skin  from  either  side  of  the  fissure  and  covering  it  in,  fastening 
them  tojjethcr  by  sutures.  For  full  details,  vide  *  Med.-Chir.  Trans..* 
vol.  Hi,  and  Holmes's  'Surg.  Dis.  of  Child.,'  1868.  In  a  case  now 
under  treatment  I  have  destroyed  the  mucous  membrane  with  the 
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cautery,  and  thus  tnmed  it  into   a  cicatrix,    having  avoided  the 
ureters. 

HypospadiftB  is  said  to  exist  when  any  deficiency  of  the  under  sur-  Hypospadias. 
face  of  the  urethra  is  present.  In  the  larger  number  of  cases  the 
urethral  orifice  is  placed  below  the  glans  at  a  spot  corresponding  to 
the  preputial  frsenum.  In  a  certain  number  of  these  cases  there  is  a 
depression  in  the  glans  penis  corresponding  to  the  natural  outlet,  and 
several  small  depressions  often  exist  between  the  urethral  orifice  and 
the  cup-like  depression  at  the  extremity  of  the  glans.  One  or  more 
foramina  through  which  urine  escapes  also  sometimes  present  them- 
selves below  the  true  opening  of  the  urethra.  The  urethral  opening 
is  often  small  and  requires  enlarging. 

In  more  extreme  cases  the  urethral  orifice  appears  at  the  base  of 
the  penis,  and,  under  these  circumstances,  it  is  commonly  associated 
with  a  bifid  scrotum.  When  the  testes  are  absent  the  question  of  sex 
is  raised.  In  a  case  I  saw  in  1867  the  sexual  passion  was  so  strong 
that  the  man  came  to  me  to  ask  for  castration,  as  he  was  unable  to 
copulate  on  account  of  the  stunted  condition  of  his  penis,  and  the 
way  in  which  it  was  held  down  by  a  band  caused  the  penis  to  arch 
downwards  under  excitement.  He  had  testitis  at  the  time  from  un- 
gratified  passion. 

The  operative  measures  that  have  been  employed  for  the  relief  of  Treatment, 
this  deformity  have  not  hitherto  been  very  successful,  although  re- 
cently (*Med.  Times  and  Gaz.,' Jan.  30, 1875) 
Mr.  John  Wood  has  recorded  two  cases  of  Fio.  334,  ▲. 

the  halanic  or  penian  varieties  in  which 
relief  was  given,  and  M.  Duplay  has  pub- 
lished full  details  of  his  method  of  dealing 
with  the  more  advanced  form  of  malfor- 
mation called  the  perineo-scrotal  (Paris, 
1874),  Fig.  324^  ▲.  I  think  so  well  of  Du- 
play's  operation  that  I  propose  to  describe 
it.  It  has  for  its  object,  first,  to  sepa- 
rate the  penis  from  the  scrotum  and  destroy 
its  arching,  in  order  to  allow  erection  and 
coitaon;  and,  secondly,  to  construct  a  new 
urethra  from  the  abnormal  perineal  opening 
to  the  glans  penis. 

To  carry  out  the  first  indication  a  free 
division  of  the  fibrous  bands  connecting  the  A 

penis  with  the  scrotum  has  to  be  made ;  and  Periueo-scroial  hypospadias, 
when  this  can  be  effected  by  a  subcutaneous 

wound,  as  adopted  by  Bouisson,  so  much  the  better.  Duplay,  however, 
incises' transversely  the  tissues  from  without  inwards,  dividing  the 
envelopes  and  septum  of  the  corpora  cavernosa  if  necessary;  this 
incision  leaving  a  lozenge-shaped  wound  (Fig.  324,  b),  the  edges  of 
which  may  be  brought  together  by  sutures  (Fig.  324,  o).  After  this 
operation  the  penis  is  to  be  kept  constantly  stretched  to  guard  against 
subsequent  retraction,  and  six  months  later  the  second  part  of  the 
operation  is  to  be  carried  out. 

The  construction  of  a  new  urethra  is  a  difficult  thing,  and  it  most 
be  carried  out  in  stages. 

In  Duplay's  method  it  is  divided  into  three.    Ist.  TVi«  t««Xnn&<(nL 
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of   the  urinary  meatus ;  2nd,  the  creation  of  the  new  urethra  from 

the  meatus  down  to  the  hypospadic  pemineal  opening ;  and  8rd,  the 

reunion  of  the  two  portions  of  the  urethra. 

(aplajr't  The  firtt  stage  may  he  done  at  the  same  time  as  the  correction  of 

peratiou.       the  arching  of  the  penis,  and  consists  in  simply  paring  the  edges  of 

the  glans    penis    and    hringing 
Fio.  824,  B,  c,  D, ».  them  together  hy  sutures  round  a 

catheter  (Fig.  324,  c).  It  is  almost 
always  successful. 

The  second  sUige  is  to  he  ef- 
fected in  the  following  manner : — 
The  penis  being  held  up,  two 
longitudinal  incisions  are  made 
on  its  inferior  surface  parallel  to 
the  median  line,  and  extending 
from  the  glans  penis  to  the  perineal 
urethral  opening,  and  these  inci- 
sions are  to  be  bounded  by  two 
transverse  ones  (Fig.  824,  d).  Two 
quadrilateral  flaps  are  thus  formed 
(a  h,  of  h%  which  should  be  large 
enough  when  turned  back  to  carry  a 
catheter  that  has  been  previously 
introduced  into  the  urethra. 

The  cutaneous  surface  of  these 
flaps  is  next  to  be  turned  towards 
the  catheter  and  the  raw  surface 
exposed  to  view. 

The  skin  of  the  penis  in  continu- 
ation of  the   transverse  incisions 
is  then  by  a  little  dissection  made 
to  furnish  two  new  flaps  (c  d,  c*  d!) 
for  covering  the  raw  exposed  surface  of  the  first  flaps. 

Lastly,  the  lower  edge  of  the  glans  penis  is  vivified  in  the  part 
which  corresponds  to  the  new  channel. 

The  flaps  have  now  to  be  united,  their  superior  edges  being 
stretched  to  the  vivified  glans  and  the  two  flaps  on  each  side  of  the 
urethra,  the  superficial  and  deep  brought  together  with  metallic 
or  other  sutures. 

The  third  stage  of  the  operation  consists  in  the  rennion  of  the  two 
portions  of  urethra,  and  is  to  be  effected  by  paring  the  edges  of  the 
hypospadic  oriflce  and  bringing  them  together  by  sutures  deep  and 
superficial. 

After  the  operation  the  urine  must  be  drawn  off  by  means  of  a 
catheter,  but  after  three  or  four  days  the  union  of  the  parts  is  usaally 
completed. 

Puberty  is  probably  the  best  period  for  the  performance  of  this 
operation. 


Operations  for  perineo-scrotal 
hypospadias. 
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ON  LOCAL  VENEREAL  DISEASE. 

Urethritis,  gonorrhQea,  or  clap,  are  terms  applied  to  cases  of  inflam-  Gonorrhoea, 
mation  of  the  urethra  of  every  degree  of  intensity,  and  the  prodact  of 
a  great  variety  of  causes.  In  some  the  affection  is  the  consequence  of  Caoses. 
the  direct  irritation  of  an  instrument  passed  or  left  in  the  urethra,  in 
some  it  follows  excessive  sexual  intercourse,  or  ordinary  sexual  inter- 
course with  chaste  or  uncliaste  women  who  are  out  of  health  and  are 
suffering  from  acridity  of  the  vaginal  secretion.  But  most  commonly 
it  is  the  direct  product  of  contagion  from  the  pus  of  an  inflamed  mucous 
membrane,  specific  or  otherwise.  Simon  (*  Holmes's  System,*  vol,  i)  has 
shown  that  "  there  is  ample  room  to  question,  the  popular  impression 
that  only  specific  inflammations  are  communicable;  much  reason  for 
suspecting  it,  on  the  contrary,  to  be  a  generic  and  essential  property  of 
inflamraution,  that  its  actions  are  always  in  their  kind,  to  some  extent, 
contagious,*'  pus  from  an  acute  inflammation  producing  its  kind  on 
inoculation. 

Lee  states  (*  Holmes's  System,'  vol.  v,  ed.  2)  the  causes  of  urethritis  Lee's  viewa. 
to  be  the  application  of  a  gonorrhoeal  discharge  to  the  sexual  organs. 
Certain  irritating  substances  applied  to  the  mucous  membranes,  6.y. 
menstrual  fluid,  leucorrhceal  discharges,  <&c.,  and  other  irritants,  such 
as  the  injection  of  a  solution  of  ammonia,  and  some  constitutional 
cause,  such  as  gout  or  rheumatism. 

Complaints  closely  resembling  gonorrhoea  sometimes  appear  in  per-  Caaes  * 
sons  the  subjects  of  stricture,  after  sexual  intercourse,  a  debauch,  or  reaembling. 
other  excitement.  It  is  well  to  bear  in  mind  Ricord's  observation,  that 
gonorrhoea  often  arises  from  intercourse  with  women  who  themselves 
have  not  the  disease ;  and  Diday's,  **  that  from  the  very  fact  of  a 
woman  having  a  discharge,  no  matter  what  its  origin,  she  is  liable  to 
give  a  discharge  to  a  man. 

The  disease  may  be  acute  and  come  on  within  a  few  honrsof  connec-  May  be  acute 
tion,  or  it  may  fail  to  show  itself  for  five  or  ten  days,  and  in  a  general  or  chronic, 
way  the  sooner  the  symptoms  appear  after  the  contagion  the  acuter  the 
disease.     It  may  be  subacute  or  chronic. 

It  generally  commences  by  an  itching  about  the  orifice  of  the  urethra  Symptoma. 
and  the  sensation  of  heat  on  micturition,  the  mucous  membrane  of  the 
urethra  probably  appearing  swollen  and  injected,  and,  after  the  lapse 
of  a  few  hours,  some  muco-purulent  fluid  will  be  squeezed  out  of  the 
urethra.  In  acute  diseases  the  urethral  discharge  will  soon  become  abun-  Acute  or 
dant,  and  pus,  yellow,  green,  or  blood-stained,  will  flow  from  a  highly  inflammatorf 
injected  and  swollen  urethra  ;  the  whole  glans  and  penis  will  be  red,  •***'• 
swollen,  and  painful ;  micturition  will  be  probably  difficult,  painful  and 
scalding,  the  passage  being  obstructed  by  the  swelling  of  the  macons 
membrane. 

Chordae,  or  painful  erections,  will  soon  appear,  this  symptom  being  chordee. 
due  to  the  stretching  of  inflamed  and  infiltrated  tissues,  and  as  the 
disease  advances  perineal  pain.  If  not  suppuration.  The  groins,  testicles, 
and  perineum  will  be  the  seat  of  more  or  less  tenderness;  and  consti- 
tutional symptoms  show  themselves,  varying  with  the  degree  of  the 
inflammatory  action,  in  some  subjects  the  febrile  condition  being  well 
marked,  but  in  most  absent.  After  the  lapse  of  ten  or  fourteen  days  chronic, 
these  acute  symptoms  may  partially  subside,  the  discharge  will  become 
thinner  and  more  mnco-purulent,  the  external  Bigufi  o{  Vi^\nm«LNasii 


166  GOKOBBHCEA. 

will  be  less  marked,  the  pain  on  mictnrition  less  severe,  the  perineal, 
ingoinal,  or  scrotal  pain  will  probably  have  disappeared,  a  thin  muco- 
piumlent  nrethnd  discharge  with  a  slight  sensation  of  heat  on  micturi- 
tion abne  remaining. 
•leet.  When  these  symptoms  are  allowed  to  run  their  course  unchecked 

they  will  gradually  pass  into  the  condition  known  as  that  of  gleets 
in  which  a  thin  muco-purulent  urethral  discharge  exists,  unattended 
by  any  local  or  general  source  of  pain.  OUet  may,  however,  be 
the  result  of  some  stricture,  or  local  urethral  disease,  such  as  an 
ulcer. 
Seat  of  The  ordinary  seat  of  the  affection  is  the  mucous  membrane  of  the 

ditenae.  urethra,  the  orifices  of  the  lacuna)  being  chiefly  involved.    The  fossa 

navicularis  and  parts  around  are  the  most  common  seats,  and  the 
mucous  membrane  of  the  bulb ;  the  dissections  of  Sir  A.  Cooper,  Ricord, 
Thompson,  and  others,  having  proved  this.  At  times,  however,  gonor- 
rhceal  inflammation  may,  as  WaUace  pointed  out  ('  On  Venereal  Disease'), 
involve  at  the  same  time  the  whole  of  the  urethra,  the  bladder,  the 
testicles,  the  glans,  and  the  prepuce,  in  the  male ;  and  in  the  female, 
the  nymphse,  clitoris,  vagina,  &c.,  the  disease,  as  it  creeps  along  to  the 
posterior  part  of  the  urinary  passage,  decreasing  in  intensity  in  the  an- 
terior. In  severe  cases  the  inflammation  may  extend  to  the  submucous 
tissue,  including  thickening  and  even  suppuration. 

Urethritis,  the  result  of  some  mechanical  irritation  of  the  urethra,  is 
rarely  acute,  and  it,  as  a  rule,  subsides  as  soon  as  the  cauiie  has  been 
removed. 

Urethritis,  the  consequence  of  some  gonorrhoeal  contagion,  Is  almost 
always  acute,  and  having  once  been  started  is  not  readily  arrested. 

Gleet,  whether  the  consequence  of  an  acute  or  subacute  inflammation, 
when  of  some  standing,  is  almost  always  due  to  some  urethral  contrac- 
tion or  stricture. 
Gonorrham  In  the  female,  gonorrhoea  is  to  be  recognised  as  a  yellow  purulent 
******* '•"^•'®' vaginal  discharge,  accompanied  by  heat,  pain,  and  signs  of  acute 
inflammation.  The  less  purulent  it  is,  and  the  more  the  discharge  is 
made  up  of  mucus  and  epithelium  scales  the  g^reater  is  the  probability 
of  the  disease  being  due  to  vaginal  irritation  other  than  gonorrhceal, 
that  is,  to  leucorrhoea ;  and  when  the  vaginal  discharge  is  made  up  uf 
masses  of  glutinous,  semi-transparent,  albuminoid  material,  like  the 
white  of  egg,  the  more  certain  is  it  that  the  discharge  is  uterine,  from 
the  glands  of  the  neck  of  the  uterus,  or  uterine  gonorrhoea. 

It  must  be  remembered,  however,  that  in  both  sexes,  as  long  as  any 
purulent  or  semi-purulent  fluid  is  poured  out  by  the  mucous  membrane 
of  the  genital  passage — even  the  slightest  gleet — a  violent  urethritis 
may  be  given  to  another  subject  by  contagion,  and  there  is  good  reason 
to  believe  that  sexual  excitement  is  an  important  element  in  aiding  the 
propagation  of  contagion.  Mr.  J.  Morgan  of  Dublin  believes  that  the 
vaginal  discharges  of  constitutionally  infected  women  are  the  cause  of 
the  majority  of  sores  in  men. 
Treatment.  Tbbatmbmt. — Gonorrhoea  or  urethritis  is  a  local  disease  and  may 
be  treated  locally  with  success.  When  the  result  of  local  irritation 
from  the  passage  of  an  instrument,  no  treatment  is  called  for, 
the  discharge  ceasing  naturally  as  soon  as  its  cause  has  been  re- 
moved, but  when  from  gunorrhoeal  contagion  a  like  success  is  not  met 
with. 
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In  a  very  acute  clap,  when  the  urethra  and  penis  are  swollen  from  Siduies. 
vascular  turgescence,  free  purgation   with   stdines   is  certainly   the 
hest  practice,  and  at  times,  in   plethoric  patients,   the   addition   of 
some  antimony  in  quarter-grain  doses  to  excite  nausea  is  most  valu- 
able. 

In  less  severe  cases  copaiba  may  be  given  in  doses  of  twenty  drops  or  Copaiba, 
half  a  drachm  three  times  a  day  with  advantage,  but  this  drug  is  not  to 
be  continued  for  more  than  three  days.  If  it  is  to  do  good  it  will  show 
its  influence  in  that  time,  and  a  longer  continuance  of  the  drug  is  use- 
less and  deleterious.  The  yellow  oil  of  sandal  wood  may  also  be  employed  Saadsl  vood. 
in  the  same  do!$e,  and  under  like  circumstances,  and  at  times  it  acts 
most  beneficially  even  when  the  copaiba  has  failed,  but  it  is  in  no  way 
certain  in  its  action. 

Astringent  injections  are  always  of  value  when  they  can  be  used  Heroie 
fr«?quently  and  efficiently.    Strong  injections  are  to  be  condemned ;  JJJ*^"**"*  ^^ 
they  may  cure  the  disease  suddenly,  bnt  more  commonly  they  fail  to  *^' 
do  so,  and  set  up  bladder  and  other  mischief,  adding,  indeed^  to  the 
irritation. 

The  best  injection  in  all  stages  of  the  disease  is  tannin  in  the  pro- 
portion of  three  to  six  grains  to  the  ounce,  and  next  to  this  is  alum  or 
the  chloride  of  zinc,  in  the  proportion  of  two  or  three  grains  to  the 
ounce.  To  be  of  use  injections  should  be  used  from  four  to  six  times  in 
the  twenty-four  hours.  An  ordinary  glass  syringe  will  answer  every 
purpose  if  the  glans  penis  be  well  held,  but  there  are  special  syringes 
which  are  supposed  to  have  some  advantages.  During  this  treatment  the 
use  of  alkalies,  such  as  the  citrate  or  tartrate  of  potash  in  twenty-grain 
doses,  or  ten  grains  of  the  bicarbonate,  may  be  given,  good  food  being 
allowed,  but  little  stimulant. 

In  the  chronic  stage  I  have  found  great  use  from  the  introduction  in  ohronic 
into  the  urethra  of  a  large  catheter  covered  with  the  glycerine  of  tannic  stage. 
acid,  and  at  times  the  Suppositorium  Acidl  Tannici,  rolled  into  sticks 
and  passed  into  the  urethra,  acts  most  beneficially. 

The  best  way  to  give  copaiba  is  as  a  bolus,  mixed  with  calcined  mag-  Ob 
nesia  and  wrapped  in  wafer  paper,  or  as  a  mixture  with  gum  and  iiU«ctioiis. 
peppermint  water.   The  capsules  are  uncertain  in  their  action.   Ck>paiba 
is  well  known  to  produce  in  some  patients  a  severe  rose  urticarioiii 
eruption.    Cubebs  are  less  to  be  relied  on  than  copaiba. 

In  using  injections  the  object  is  to  make  an  impression  upon  the 
mucous  membrane  by  their  astringent  efiects,  and  to  keep  it  up.  Weak 
astringents  frequently  employed  are  far  more  valuable  than  strong  used 
at  longer  intervals.  When  so  used  they  are  as  useful  in  gonorrhoeal  in- 
flammations of  the  urethra  as  in  that  of  the  eye.  When  a  man  can 
devote  himself  to  the  cure  of  his  clap,  and  throw  into  his  urethra  a  weak 
astringent  every  hour,  he  will  often  check  it  within  two  or  three  dayi^ 
in  the  same  way  as  a  g^norrhoeal  inflammation  of  the  eye  may  be  con- 
trolled under  similar  treatment.  The  nitrate  of  silver  injection  is  an 
uncertain  and,  at  times,  a  dangerous  remedy,  adding  often  to  the  diseaie 
instead  of  diminishing  it.  In  all  cases  of  long-continued  clap  or 
gleet  in  the  male  the  presence  of  a  stricture  should  be  suspected, 
it  may  often  be  made  out  by  the  passage  of  a  full-sized  bougie  ^  h<mUt  Boogie, 
when  an  ordinary  catheter  fails  to  detect  it.  The  gleet  is  only  to  be 
satisfactorily  treated  by  the  cure  of  the  stricture,  that  is,  its  full 
dilatation. 
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Tonics.  Tonics,  particularly  iron»  are  yalaable  adjuncts  to  the  treatment. 

All  connection  is  to  be  forbidden  for  some  time  after  tbe  apparent 

cure  of  a  clap,  for  any  sexual  excitement  is  likely  to  be  followed  by  a 

relapse.    Drinking  and  smoking  to  excess  are  injurious. 

Treatment  in      In  women  a  clap  is  readily  cured  by  the  frequent  use  of  astringent 

the  female,     injections  of  tannin,  alum,  or  zinc,  58s  to  a  pint ;  the  passage  into  the 

upper  part  of  the  vagina  of  the  tannic  acid  suppository  is,  however, 

an  excellent  treatment.    In  the  use  of  both  these  means  the  patient 

should  lie  down  with  her  hips  raised,  and  the  astringent  should  be 

*  allowed  to  remain  in  the  passage.    To  inject  it  sitting  or  standing  is  a 

useless,  although  too  common,  practice. 

Compliet-  Complications. — In  male  subjects  inflammation  of  the  epididymis  is 

tiont.  ^i^Q  moii  common  complication,  the  disease*  doubtless,  spreading  in  a 

Epididymitis,  direct  way  from  the  urethra,  through  the  vas  deferens  and  cord  to  the 

epididymis.   In  some  cases  it  stops  at  the  cord ;  in  others,  it  goes  on  to 

affect  the  testicle  itself.    It  is  often  associated  with  hydrocele,  and  it  is 

from   this  fact  that  some  Surgeons  have  been  led  to  believe  that 

inflammation  of  the  testicle  itself  is  a  common  consequence  of  a  clap. 

The  treatment  of  this  affection  will  be  considered  in  a  future 
page. 

In  the  female,  inflammation  of  the  ovary  is  said  to  occur,  and  even 
pelvic  peritonitis. 
Abscess.  AbBceases  in  the  cellular  tissue  external  to  the  urethra,  penile  or  pe- 

rineal, are  often  met  with  in  acute  gonorrhoea.    They  should  be  opened 
early. 
Chordee.  Chordee  is  a  common  consequence,  and  a  very  painful  one ;  full  doses 

of  opium  (gr.  j),  or  ten  grains  of  henbane,  and  a  like  dose  of  camphor, 
are  reliable  remedies.  Bicord  used  a  suppository  of  ten  grains  cam- 
phor and  one  grain  of  the  extract  of  opium ;  and  I  have  sometimes 
thought  the  morphia  suppository  the  most  useful ;  belladonna  smeared 
over  the  urethra  at  times  gives  relief. 
Retention  of  Betention  of  urine  may  likewise  occur  from  the  mechanical  closure 
«"ine-  of  the  urethra  through  its  swelling,  from  spasm  of  the  urethra,  or 

from  both  causes.    The  warm  bath  and  opium  are  the  best  remedies 
for  the  complication,  a  catheter  being  passed  only  when  an  absolute 
necessity  exists, 
luflamma-         Inflammation  of  the  prostate  is  likewise  a  complication,  as  also  is  in- 
pmtoto        fiammation  of  the  bladder.    (  Vide  Chapter  XXI.) 
S    nathetic       Inflammation  of  the  inguinal  glands,  or  sympathetic  bubo,  is  often 
buS3!*^        present,  the  glands  occupying  the  upper  part  of  tbe  groin  being  usually 
involved,  but  those  below  Poupart's  ligament  are  not  seldom  affected. 
In  neglected  cases  these  glandis  may,  indeed,  suppurate.    Fomentations 
and  tonics  are  the  treatment  called  for.    The  absorbents  of  the  penis 
are  at  times  inflamed  and  suppurate. 
Balanitis.  When  the  external  parts  of  the  penis  are  involved  in  the  inflamma- 

tion— that  is,  the  glans  penis  and  prepuce — balanitis  is  sfdd  to  be  present. 
When  the  prepuce  becomes  oedematous  and  is  long,  phimosis  takes 
place;  when  narrow  and  retracted  behind  the  glands  so  as  to  be 
irreducible,  paraphimosis. 

This  balanitis  is  to  be  treated  locally  by  astringents,  such  as  the 
acetate  of  lead  lotion,  or  that  of  tbe  nitrate  of  silver,  v — vj  grs.  to 
the  ounce,  painted  on  the  inflamed  part,  the  phimosis  and  paraphimosis 
being  treated  on  general  principles. 
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As  a  consequence  of  balanitis,  wartt  are  very  common ;  they  may  Warts, 
cover  the  mucous  membrane  of  the  glaus  and  prepuce,  or  invade  the 
urethra  itself ;  they  may  grow  to  a  great  size,  putting  on  much  the 
appearance  of  a   cancerous  penis.     I  have  seen  them  perforate  the 
prepuce  of  a  penis  when  phimosis  was  present. 

They  can  only  be  treated  by  removal ;  when  extensive,  their  excision  Treatment  of 
is  the   best   plan — the.  operation  being  performed  with  the  patient**'^ 
anffistheticised — the  nitrate  of  silver  or  perchloride  of  iron  being  freely 
applied  to  the  base  of  the  warty  growths,  or  the  galvanic  cautery.     In 
less  severe  cases  the  warts  will  often  wither  if  kept  dry  with  the  oxide 
of  zinc  or  the  fresh  powder  of  savin. 

All  warts  are  not,  however,  gonorrhoea! ;  they  may  arise  without  any 
such  cause  even  in  clean  subjects.  They  are,  nevertheless,  contagious. 
In  women  they  are  often  found  up  the  vagina,  but  more  frequently  at 
its  orifice. 

GonorrhoBal  rheomatism,  so  called,  is  an  undoubted  complication  of  Gonorrhoea] 
the  disease,  explain  it  how  we  will.     At  the  end  of  an  attack  of  clap  r*»«n™»ti»n»- 
patients  are,  without  doubt,  often  attacked  with  severe  pain  and  tender- 
ness of  one  or  more  joints,  attended  with  effusion  and  constitutional 
disturbance.     It  may  occur  with  every  fresh  attack  of  clap,  and  I  have 
recorded  a  case  in  my  book  on  the  joint*  in  which  it  recurred  sixteen 
times  after  sixteen  different  attacks  of  gonorrhoea.     Some  authors  look 
upon  this  affection  as  a  species  of  pysemia,  due  to  the  absorption  of 
some  morbid  matter  from  the  inflamed  urethra,  but  evidence  is  still 
wanting  to  prove  the  truth  of  the  theory.   It  rarely  appears  during  the  Generally  in 
acute  stage  of  the  affection,  mostly  in  the  chronic,  but  no  arrest  of  the  *^^***®, 
discharge  can  be  associated  with  its  appearance.    The  knees  and  ankles  Joiwrrhoea. 
are  the  joints  mostly  involved,  but  those  of  the  upper  extremities  are  so  p^^  ..     * 
at  times.     The  fair-haired  and  what  are  called  strumous  subjects  are  ^  attack, 
said  to  be  the  more  prone  to  the  disease,  but  I  cannot  say  I  have 
observed  this. 

At  times  the  rheumatic  pains  are  more  confined  to  the  tendons  and 
muscles ;  the  heels  and  soles  of  the  feet  are  frequent  seats.  The  late 
Dr.  Babington  used  to  say  that  this  form  was  found  only  in  those  who 
had  taken  copaiba. 

Tbeatmemt. — In  the  acute  stage  fomentations  locally,  with  or  with-  Treatment  of 
out  poppy-head  decoction,  or  the  extract  of  opium,  and  the  internal  use  rheumatism, 
of  Dover's  powder,  with  alkalies,  are  the  best  means  to  adopt ;  in  the 
more  chronic  stage  the  iodide  and  bromide  of  potassium  with  opium 
appear  to  have  some  influence  over  the  disease.      It  is,  however,  at  all 
times  obstinate. 

Herpes  prepntialis. 

This  is  a  simple  affection,  which  may  be  mistaken  for  chancre ;  it  is  Herpes 
known  by  the  appearance  of  a  crop  of  vesicles  around  the  corona  of  prepuiialii. 
the  glans  or  upon  the  external  or  internal  surface  of  the  prepuce.  It 
is  generally  attended  by  much  local  irritation  and  local  evidence  of 
inflammation,  the  vesicles  when  they  burst  often  discharging  freely. 
The  affection  runs  its  course  in  a  few  days,  when  the  parts  heal ;  a  zinc 
lotion  of  three  or  four  grains  to  the  ounce  expedites  recovery,  or  a 
lolution  of  nitrate  of  silver  gr.  v  to  the  ounce. 

The  number  of  vesicles  and  their  grouping  is  generally  sufficient  to 
enable  the  Surgeon  to  diagnose  this  a[ffection  from  a  venereal  disease. 
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On  Chancre. 

A  chancre  may  be  defined  to  be  a  sore  the  result  of  venereal  contact ; 
in  a  general  way  it  is  found  upon  the  penis  of  the  male  and  genitals  of 
the  female,  but  it  may  be  seen  upon  other  parts  of  the  body,  such  as 
the  pubes,  thighs,  lips,  tongue,  nipples,  fingers,  &c.  &c.,  in  fact  where- 
ever  the  secretion  from  a  syphilitic  subject  may  be  applied  to  a  raw 
surface. 

In  by  far  the  larger  number  of  cases  this  disease  is  a  local  one  ;  it 
begins  and  ends  as  a  local  affection ;  in  the  smaller  number  it  is  a  local 
inoculation  of  a  constitutional  disease,  and  is  followed  by  syphilis. 
The  sore  is  not  syphilis  although  it  is  the  direct  means  of  com- 
municating  syphilis,  any  more  than  the  inoculation  of  smallpox  is 
smallpox  although  the  inoculation  may  be  the  means  of  giving 
smallpox. 

So  long  as  the  disease  is  a  local  one  it  is  comparatively  unimportant, 
however  troublesome  it  may  be  in  healing  and  however  extensive.  But 
whenever  it  is  the  local  inoculation  of  a  constitutional  affection  such  as 
^philis,  it  is  of  grave  importance,  however  apparently  trivial  may  be 
toe  local  sore. 

The  question  becomes,  therefore,  a  vital  one  to  make  out  from  the 
local  appearances  and  conditions  of  the  sore,  whether  it  is  likely  to  prove 
a  local  disease  only  or  to  be  followed  by  constitutional  symptoms,  and 
to  a  certain  extent  this  diagnosis  may  be  made ;  that  is,  a  Surgeon  may 
from  the  external  appearance  of  a  chancre  go  so  far  as  to  say  that  in  all 
probability  this  one  will  not  be  followed  by  syphilis,  and  that  one  will ; 
but  he  can  do  no  more,  to  dogmatise  upon  the  point  and  to  speak  with 
certainty  is  beyond  his  power. 

The  chancre  which  will  not  in  all  probability  be  followed  by 
syphilis  is  the  soft  suppurating  sore.  The  chancre  that  will  in  all 
probability  be  followed  by  syphilis  is  the  hard  non-suppurating 
sore, 

John  Hunter  thus  described  the  indurated  chancre : — "  The  sore  is 
somewhat  of  a  circular  form,  excavated,  without  granulations,  with 
matter  adhering  to  the  surface,  and  with  a  thickened  edge  and  base. 
The  hardness  and  thickening  are  very  circumscribed,  not  diffusing 
themselves  gradually  and  imperceptibly  into  the  surrounding  parts, 
but  terminating  abruptly."  In  this  description  we  read  the  type  of  the 
hard  infecting  chancre — the  chancre  of  the  inoculation  of  syphilis 
wherever  found.  Hunter  adds,  however,  that  •*  a  chancre  has  com- 
monly a  thickened  base;  and,  although  the  common  inflammation 
spreads  much  further,  yet  the  specific  inflammation  is  confined  to  this 
iMise."  An  infecting  chancre  may,  however,  appear  only  as  a  crack, 
excoriation,  or  indurated  tubercle,  without  abrasion. 

This  form  of  chancre  is  commonly  associated  with  some  induration, 
not  suppuration,  of  the  first  row  of  the  inguinal  glands,  the  multiple 
indolent  bubo.  Its  secretion  consists  of  epithelial  debris,  of  globules 
of  lymph  more  or  less  perfectly  formed,  or  disintegrating,  and  of  serum, 
not  pus,  and  not  auto-inoculable.  Athough  in  debilitated  and  un- 
healthy subjects,  adds  Lee,  infecting  sores  will  suppurate  as  any  non- 
specific lesion  would  do,  and  in  such  cases  it  is  sometimes  very  difficult 
to  distinguish  the  secretion  produced  by  the  local  disease  from  that 
which  depends  upon  constitutional  peccdiarity. 
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The  soft  suppurating  chancre  is  often  maltiple,  has  an  excayated  Soft  chancre, 
surface  with  neatly  shaped  and  cut  edges,  as  if  the  wound  had  heen 
punched  out.     It  has  an  irregular  and  worm-eaten  surface,  secreting 
abundance  of  pus.     It  is  prone  to  spread  rapidly  and  to  become  pha- 
gedsenic.     It  has  usually  a  soft  base,  but  if  otherwise  it  will  have  what 
Ricord  has  described  a  phlegmonous  hardness,  and  not  a  defined  one,  as 
in  the  syphilitic    chancre.      It  is  commonly  associated  with  a  sup-  Generally 
purating  bubo,  and  always  secretes  pus,  that  " has  the  property  of  ^**^  *  ..^ 
always  reproducing  its  specific  action  when  applied  to  another  part  ^m.        ^ 
of   the  same  body,  or  when    inoculated  upon  another  person.'* — H. 
Lee. 

The  experiments  of  Fournier  and  Rollet,  and  Lee's  observations,  lead  I*c'« 
the  latter  Surgeon  to  "  conclude  that  if  a  venereal  sore  yields  a  secre-  o^*®''^*^'**"*- 
tion  capable  of  being  inoculated  so  as  to  produce  the  specific  pustule, 
the  evidence,  so  far  as  it  goes,  is  in  favour  of  its  being  a  local  disease, 
and  not  requiring  constitutional  treatment.  If,  on  the  contrary,  a 
disease  which  we  believe  to  be  primary  syphilis  yields  a  secretion  which 
is  not  auto-inoculable,  then  the  evidence  is  against  the  local  cha- 
racter of  the  affection  and  indicates  a  constitutional  mode  of  treat- 
ment." 

In  this  we  read  the  type  of  the  simple  local  venereal  sore. 

In  a  clinical  point  of  view,  however,  this  great  distinction  between 
the  two  forms  of  chancre  is  not  always  to  be  made  out ;  and  conse- 
quently an  intermediate  class  of  cases  has  to  be  recognised,  approaching 
in  its  clinical  features  more  the  soft  sore  which  is  capable  of  giving 
syphilis. 

There  are,  therefore,  three  forms  of  syphilitic  sore,  which  the 
Government  Committee  on  Syphilis  has  thus  well  described  : — 

One  characterised  by  induration  thoughout  its  entire  course ;  The  three 

One  soft  in  its  early  stage,  and  becoming  subsequently  indurated ;  ^®'??,^f 
and  one  soft  throughout  the  whole  course,  but  which,  unlike  the  simple  2re!* 
local  sore,  is  followed  by  constitutional  disease. 

Hard  sores  do  not  of  necessity  give  rise  to  syphilis,  whilst  soft 
sores  may.  And  it  is  an  undoubted  fact  that  the  question  of  induration 
or  non- induration  is  greatly  determined  by  the  position  of  the  sore. 
Chancres  upon  the  female  genitals,  simple  or  syphilitic,  and  chancres 
upon  the  glans  penis,  are  rarely  hard. 

The  point,  therefore,  resolves  itself  into  this — ^that  the  indurated  Condiuion. 
chancre,  with  a  fair  amount  of  probability,  although  not  certainty, 
may  be  the  precursor  of  syphilis,  and  not  prove  a  merely  local  disease. 
The  soft  or  non-indurated  sore  may,  in  exceptional  cases,  prove  to  be 
due  to  a  syphilitic  inoculation,  and  be  followed  by  the  constitutional 
symptoms,  although  in  the  majority  of  cases  it  is  a  purely  local 
atTection. 

A  crop  of  soft  sores  fringing  the  prepuce,  or  surrounding  the  corona.  Fringing 
LB  in  all  probability  a  simple  and  non-syphilitic  disease.  •<>'«•• 

A  spreading  chancre,  with  a  suppurating  bubo,  is  probably  a  local  Spreading 
affection.  chancre. 

A  small  single  chancre,  indnrated  from  the  beginning,  is  the  most 
suspicious  of  syphilis,  although  even  in  this  there  is  no  certainty  of 
its  being  so.  In  fact,  it  is  not  possible  to  speak  with  any  certainty  as 
to   a  chancre  being  syphilitic   or  otherwise.    Syphilis   is  a  constitn- 
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tional  disease,  and  is  to  be  recognised  only  by  its  constitutional  sym 
ptoms,  not  by  the  point  of  its  inoculation. 

With  respect  to  the  period  of  incubation  of  a  chancre,  simple  or 
syphilitic,  no  definite  time  can  be  given;  it  varies  from  a  fevir  hours  to 
a  week;  but  the  multiple  suppurating  simple  chancres,  as  a  rule, 
appear  more  rapidly  after  infection  than  any  other.  The  syphilitic 
chancre  often  does  not  appear  for  at  least  a  week  after  infection.  Dr. 
Bumstead,  of  New  York,  says — "  that  an  interval  of  at  least  ten  days 
will  be  found  to  have  existed  between  infection  and  the  appearance 
of  the  sore."  (Edition  of  *Cullerier*s  Atlas  of  Venereal  Disease,* 
1868.) 

A  chancre,  like  any  ordinary  sore,  may  present  different  appear- 
ances at  different  [times.  At  its  origin  it  may  be  vesicular,  papular, 
or  pustular,  or  an  excoriation,  passing  through  the  ulcerating,  granu' 
lating,  and  cicatrising  stages.  In  some  cases  the  ulcerating  stage 
will  be  a  long  one,  and  the  sore  extensive ;  in  another,  it  will  be  so 
brief  as  hardly  to  be  recognised. 

The  action  of  the  sore  varies  also  with  the  condition  of  the  patient, 
the  condition  of  the  part  upon  which  it  is  placed,  and  probably  the 
nature  or  stage  of  the  infecting  sore  from  which  the  disease  has  been 
communicated. 

A  chancre,  like  an  ordinary  sore,  may  become  irritable,  inflamed,  or 
phagedsenic,  when  there  is  much  local  action  and  little  constitutional 
power,  when  drink,  irregular  living,  and  debauchery  have  so  enervated 
the  system  as  to  render  the  patient  unable  to  withstand  the  effects  of 
any  local  irritation,  simple  or  syphilitic. 

These  various  actions  may  also  attack  the  chancre  at  any  period  of 
its  progress.  When  a  chancre  becomes  a  sloughing  or  phagedenic  one 
from  the  very  first,  and  the  chancre  was  an  inoculation  of  syphilitic 
matter,  there  is  every  reason  to  believe  that  the  sloughing  process  has 
a  beneficial  tendency,  for  the  very  intensity  of  the  looil  effects  of  the 
poison  may  be  the  means  of  preventing  its  absorption,  and  thus,  the 
advent  of  syphilis. 

When  the  sloughing  action  appears  during  the  ulcerating  or  later 
period  of  the  chancre's  progress,  it  will  have  no  such  beneficial  infiuence ; 
for  when  syphilis  is  inoculated  through  a  chancre,  it  is  during  its  vesi- 
cular, papular,  or  pustular  stages,  prior  to  its  ulcerative  one,  and  no  action 
of  the  sore  that  appears  after  this  period  can  have  any  influence  in  check- 
ing the  diffusion  of  the  poison.  "If  the  inflammation  spreads  fast,"  writes 
Hunter,  "  it  shows  a  constitution  more  than  naturally  disposed  to  in- 
flammation ;  if  the  pain  is  great,  it  shows  a  greut  disposition  to  irri- 
tation ;  it  also  sometimes  happens  that  they  very  early  begin  to  form 
sloughs.  When  this  is  the  case  they  have  a  strong  tendency  to  morti- 
fication." "  These  three  conditions  of  a  sore,"  adds  Aston  Key,  com- 
menting upon  the  above,  **  distinct  in  their  cause  and  in  their  operation 
from  the  syphilitic  action,  are  adverted  to,  as  pointing  out  the  distinc- 
tion that  is  to  be  drawn  between  the  irritable,  inflamed,  and  the  slough- 
ing chancre,  and  afford  a  guide  to  the  pathological  Surgeon  as  safe  and 
intelligible  as  the  more  elaborate  descriptions  of  modern  writers." 
(•  Guy's  Hosp.  Rep.,'  1840.) 
Treatment  of  chancre. 
On  treatment  The  uncertainty  that  most  Surgeons  entertain  as  to  the  nature  of 
oidumcK.     ^jjj  ciiancre,  and  the  knowledge  that  any  sore  upon  the  penis,  from  a 
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simple  excoriation  to  an  indurated  chancre,  may  prove  to  be  the  inocu- 
lation of  syphilis,  render  it  a  desirable  and  expedient  practice  to  de- 
stroy all  such  at  the  very  earliest  period  of  their  development ;  and  Immediate 
when  this  is  effectually  done  before  the  ulcerative  stage  has  set  in,  that  destruction, 
is,  during  the  vesicular,  papular,  or  pustular,  there  is  good  reason  to 
believe  that  syphilis  is  often  prevented. 

When  the  sore  exists  as  an  ulcer,  this  abortive  practice  is  useless ;  in  When 
the  majority  of  cases  it  makes  a  small  sore  a  Inrge  one;  it  retards  ulceration 
recovery,  and  in  no  way  prevents  syphilitic  symptoms  appearing  where  ij[L?^*" 
the  chancre  had  had  a  syphilitic  origin.     But,  taking  all  chancres 
together,  not  one  out  of  four  has  a  syphilitic  origin. 

For  the  destruction  of  a  chancre  on  its  first  appearance,  nitrate  of  Meani  of 
silver,  nitric  acid,  potassa  fusa,  or  chloride  of  zinc  may  be  employed,  destroying 
the  base  of  the  sore  being  well  destroyed.  chancre. 

When  this  is  not  done,  the  chancre  should  be  treated  on  ordinary  Ordinary 
principles ;  when  inflamed,  lead  lotion  may  be  applied,  with  or  without  '^/^♦^^ijf*  * 
opium  ;  when  sloughing,  opium  internally,  with  tonics,  are  indicated ;  **    ^^ 
when  indolent,  nitric  acid  lotion  or  black  wash  are  the  best  stimulants; 
to  ordinary  sores  water  dressing  should  be  used. 

A  chancre,  as  a  chancre,  beyond  its  primary  destruction  from  motives  In  earlj; stage 
of  expediency,  or  from  reasons  of  weight  to  destroy  a  supposed  syphi-  J**  *P**^**l 
litic  inoculation,  requires  no  special  treatment.     To  apply  black  wash   '**  "*'**  * 
to  all  sores  on  the  penis — a  far  too  common  practice — is  not  needed ; 
and  to  cauterise  all  chancres  no  matter  what  the  stage  of  their  ex- 
istence  whenever  they   come    under  notice   is  equally    unnecessary. 
When   the  powers  of  the  patient  are  feeble,  tonics   are   called  fop, 
and  any  special  conditions  are  to  be  treated  as  common  sense  indicates. 
Medicines  useful  for  syphilis  are  only  to  be  given  when  evidence  of 
syphilis  exists  beyond  that  atforded  by  the  local  inoculation.     To  treat 
all  chancres  in  the  same  way,  as  if  due  to  syphilis,  is  uncalled  for  and 
unscientific;   by  doing  so  many  patients  are  sacrificed  to  a  theory 
greatly  to  their  detriment. 
Complications  of  chancre. 

Phimosis  is  one  of  the  most  common ;  it  is  found  in  at  least  a  fourth  Complica- 
of  all  forms  of  chancre  and  at  all  stages  of  their  progress ;  with  the  ^ancrL 
sloughing  sore  it  is  probably  the   most  frequent.     In   the   fringing  pjumoaia. 
preputial  chancres  it  is  a  common  complication.     It  is  an  accidental 
accompaniment,  and  is  due  to  the  inflammatory  infiltration  of  the 
prepuce.     When  not  severe  it  is  not  a  condition  of  much  importance, 
if  local  cleanliness  be  attended   to;    as   the  chancres   heal,   the  in- 
flammatory oedema  wiU  subside  and  the  parts  assume  their  natural 
condition. 

When,  however,  ad^ma  w  present,  and  from  beneath  the  prepuce  a  When  to  be 
blood-stained  discharge  escapes,  mixed  with  the  debris  of  broken-up  •lit  up. 
tissues,  and  the  Surgeon  is  thus  in  doubt  as  to  the  nature  of  the 
chancre,  its  position,  and  character ;  when,  indeed,  any  evidence  exists 
that  the  parts  underneath  are  undergoing  a  destructive  process  which 
demands  some  direct  local  treatment  for  which  exposure  is  needed,  the 
prepuce  must  be  slit  up,  the  Surgeon  taking  care  to  do  so  effectually  ; 
for  by  a  want  of  due  attention  to  this  point  the  glans  penis  may  be 
destroyed  or  the  prepuce  perforated.  When  the  sore  has  been  exposed 
it  is  to  be  treated  on  ordinary  principles.  When  a  simple  purulent 
discharge  comes  from  the  orifice  of  the  prepuce  the  coiiEUia  \]Ae  oi 
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water  and  simple  lead  or  other  injeetion  will  probably  suffice.  Phimosis 
without  inflammatory  oedema  rarely  calls  for  treatment. 
Fhagedana. 

PbagedKoa.  Venereal  sores  may  slough,  as  may  others,  the  suppurating  chancre 
being  more  prone  to  take  on  this  action  than  the  non-suppurating  and 
indurated.  When  a  sore  is  sloughing  from  the  first,  it  probably  ceases 
to  be  an  infecting  one,  and  even  if  syphilitic  in  its  origin  probably 
loses  its  syphilitic  nature,  the  sore  becoming  a  simple  one  when  the 

^'t^^'tv       sloughing  action  has  ceased.    This  action  is  at  times  so  intense  that 

lutenuty.  ^^  penis  rapidly  swells  after  infection,  inflames,  and  becomes  gan- 
gppenoas,  the  whole  organ  sloughing  off ;  at  other  times  the  action  will 
be  more  partiaL 

M«y  b*  ^^^  In  exceptional  instances  the  mortification  will  be  of  the  dry  kind. 

dry  kina.  j^  ^.j^^  Peninsular  War,  when  the  British  troops  were  in  Portugal, 
this  sloughing  of  the  penis  from  inflammation  was  so  severe  that 
Inspector  Fergusson  (*  Med.-Chir.  Trans.,*  vol.  iv)  wrote : — '*  It  is  pro- 
bable more  men  have  sustained  the  most  melancholy  of  all  mutilations 
during  the  four  years  at  war  in  Portugal  through  this  disease,  which 
was  called  the  '  black  lion,'  than  the  registers  of  all  the  hospitals  in 
England  could  produce  in  the  last   century."    He    attributed    the 

Causes.  severity  of  this  affection  to  the  free  sexual  intercourse  of  persons  of 

different  nations. 

How  far  this  phagedsBna  depends  upon  some  peculiar  power  of  the 
infecting  poison,  or  upon  the  constitution  of  the  individual  patient,  it 
is  difficult  to  determine ;  the  latter  probably  has  the  greater  influence. 
When  any  depressing  agency  is  present,  such  as  that  caused  by  drink, 
excess  of  venery,  or  illness,  phagedena  is  more  likely  to  occur  than 
when  none  such  exists. 

Treatment  of      Tbbathent. — Opium,  tonics,  and  good  living  are  the  three  essen- 

phagedsena.  j^jijg  j^  tije  treatment  of  all  cases  of  phagedsna ;  mercury  and  the 
iodide  of  potassium  are  inadmissible. 

Locally,  the  part  must  be  kept  clean  by  frequent  ablution,  and  to 
this  end  the  prepuce  often  requires  to  be  slit  up.  Lotions  of  nitric 
acid,  one  drachm  to  five  ounces  of  water;  of  carbolic  acid,  one  part 
to  thirty;  of  sulphate  of  copper,  five  or  ten  grains  to  the  ounce;  of 
potassio- tartrate  of  iron,  ten  to  twenty  g^rains  to  the  ounce,  are  also 
useful,  and  opium  in  solution  is  often  a  good  addition.  When  the 
disease  spreads  local  mercurial  fumigation  is  said  to  be  of  value ;  but 
change  of  air  is  most  beneficial. 

Bubo.  Adenopathy  or  babe  is  a  common  complication  of  the  simple  as  well 

as  of  the  infecting  chancre ;  that  is,  it  is  found  in  the  local  venereal 
sore  and  in  the  inoculation  of  true  syphilis.  In  the  former,  however, 
the  gland,  as  a  rule,  suppurates;  in  the  latter  rarely,  at  any  rate  as  a 
consequence  of  the  local  sore. 

Lee's  views.  "  Lymphatic  absorption,"  writes  Lee,  **  from  a  suppurating  syphi- 
litic sore  (simple)  necessarily  produces  a  suppurating  bubo;  any 
attempt  to  prevent  such  an  affection  from  suppurating  is  entirely 
futile.  The  disease  within  the  lymphatic  system  is  the  same,  and 
runs  a  similar  cou^^e  as  that  upon  the  surface  of  the  body."    The  bubo 

Tn  simple       is  the  direct  result  of  the  absorption  of  the  specific  pus,  the  matter  in 

sores.  the  interior  of  the  gland  retains  its  specific  characters,  whilst  that 

outside  the  gland  is  ordinary  non-specific  pus.  As  the  disease  ad- 
vances, the  two  fluids  mix,  and  thus  the  whole  acquires  the  characters 
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of  the  specific  fluid,  and  in  this  way  the  surface  of  the  sore  about  the 
glands  will  become  inoculated.  These  observations  apply  solely  to  the 
liimple  one. 

In  the  infecting    chancre    or    that   of   syphilitic  inoculation,  in-  Li  infectiiig 
duration  of  the  inguinal  glands  without  suppuration  is  the  ordinary  chancres, 
rule ;  although  in  exceptional  cases*  where  the  sore  is  a  source  of  local 
irritation,  suppuration  of  the  glands  may  take  place ;  and  during  the 
course  of  the   constitutional  symptoms  the   suppurating  bubo  is  no 
rare  event.     The  presence  or  absence  of  suppuration  in  the  inguinal  Diagnostic 
glands  is  not,  therefore,  evidence  of  any  positive  value  as  to  the  ex-  J*^J®  **' 
istence  or  non-existence  of  a  syphilitic  affection.     It  may,  however,  be 
stated  that  a  local  sore  on  the  penis  associated  with  an  adenopathy 
which  passes  rapidly  on  to  suppuration  is  in  all  probability  a  local 
and  not  a  syphilitic  affection,  whilst  a  local  80i*e  with  a  simple  indura- 
tion of  the  glands  is  in  all  probability  a  syphilitic  inoculation. 

In  every  form,  therefore,  of  chancre,  although  more  frequently  in  Simple 
the  local  sore,  simple  adenitis  or  sympathetic  bubo  may  be  met  with  »deiiitiB. 
as  a  result  of  local  irritation,  and  this  differs  in  no  respect  from  the 
adenitis  of  any  other  local  organ.     One  or  more  glands  may  be  in- 
volved in  the  action,   and  suppuration  may  be  acute,  subacute,  or 
chronic.     In  the  simple  local  sore  it  is  usually  acute.     As  a  rule,  how- 
ever, the  sore  formed  by  the  venereal  bubo,  unlike  that  resulting  from 
simple  adenitis,  instead  of  healing  kindly,  often  takes  on  very  much 
the  appearance  of  the  local  disease;  the  edges  ulcerate,  the  opening  May  ulcerate, 
enlarges,  and  a  large  sore  is  formed ;  indeed,  from  this  action,  the 
$erpiginous  sore,   to  which   allusion   will  be  made,  often   takes   its 
origin.     At  times  the  bubo  puts  on  a  phageda^nic  action  and  spreads 
fearfully. 

In  the  infecting  and  syphilitic  chancre  the  enlargement  of  the  glands 
is  usually  indolent;  it  appears  within  the  first  or  second  week  of  the 
inoculation,  many  glands  are  usually  involved,  forming  hard,  indolent, 
painless  swellings ;  they  rarely  suppurate  unless  the  sore  is  a  suppurat- 
ing one,  the  powers  of  the  patient  are  very  feeble,  or  over-exercise  or 
Bome  local  irritation  excites  sympathetic  action. 

In  rare  cases  the  glands  are  said  to  enlarge  without  any  local  lesion,  Bnbo 
this  chronic  enlargement  being  followed  by  syphilis.     I  have,  however,  d^embUe. 
never  seen  a  marked  instance  of  it,  and  in  reputed  cases  have  suspected 
the  former  existence  of  some  overlooked  locd  sore  or  fissure.    Mr.  Cock 
does  not  recognise  the  affection. 

Tbeatmbnt. — There  is  nothing  to  be  gained  by  suppuration  of  the  TreatmcDt  of 
inguinal  glands,  for  even  when  associated  with  syphilis  the  poison  is  ^^oiio. 
not  eliminated  by  such  means,  and  when  due  to  some  simple  local 
source  of  irritation  it  is  only  an  additional  cause  of  annoyance. 

To  endeavour  to  prevent  suppuration  is,  consequently,  a  wise  attempt, 
and  this  is  best  done  by  rest  and  the  local  application  of  cold  in  the 
form  of  ice  in  a  bag,  or  lotions  of  lead,  muriate  of  ammonia,  or  spirit. 
When  suppuration  is  threatening  or  cannot  be  retarded  warm  fomenta- 
tions are  the  best,  and  as  soon  as  pus  has  formed  a  free  incision  should  Incision. 
be  made,  followed  by  warm-water  dressing  or  a  poultice.  A  vertical 
incision  is,  as  a  rule,  the  best,  but  when  the  abscess  is  large  the  opening 
should  be  made  in  the  long  axis.  The  application  of  leeches  or  iodine 
to  a  bubo  that  threatens  to  suppurate  seems  a  useless  practice. 

In  the  indolent  bubo,  or  rather  where  indurated  glands  exist,  no  local 
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treatment  is  called  for;  altboogh  the  Sargeon  should  see  that  no  local 
source  of  irritation  is  added  to  that  of  the  sore,  and  no  excess  of 
exercise  taken  by  which  the  inflammation  may  be  increased. 

When  the  cellular  tissue  around  the  glands  is  infiltrated  with  inflam- 
matory products,  as  indicated  by  its  brawniness,  &c,,  the  value  of  local 

Preanire.  pressure  by  means  of  a  pad  and  the  spica  bandage  (Fig.  238)  is  unques- 
tioned; while  tonics,  rest,  and  other  constitutional  treatment  are  of  value. 

Local  The  local  application  of  some  mercurial  ointment  at  times  appears  to  be 

applieation.  of  use,  and  a  small  blister — strong  solution  of  iodine  or  of  the  nitrate 
of  silver— 'is  of  value  in  hastening  either  the  absorption  of  the  in- 
flammatory products  or  their  suppuration.  As  soon  as  suppuration 
appears,  the  abscess  should  be  opened.  Wlien  a  hard  gland  is  lefb  at 
the  bottom  of  a  suppurating  wound,  the  American  practice  of  applying 
some  caustic,  such  as  the  potassa  fusa,  to  its  centre,  in  order  to  cause  its 
death  and  subsequent  sloughing,  is  at  times  of  great  use,  this  practice 
being  as  useful  in  syphilitic  cases  as  in  others,  whether  of  inguinal  or 
other  glandular  enlargements.     In  some  instances  the  removal  of  the 

Sinoies  to  be  gland  by  the  scalpel  may  be  expedient    Sinuses  must  always  be  laid 

Uid  open.       q^^  when  possible. 

When  phagedena  attacks  a  bubo,  besides  opium,  tonics,  and  other 
constitutional  treatment,  the  local  application  of  nitric  acid,  or  the 
actual  or  galvanic  cautery,  is  sometimes  called  for,  more  particularly 
when  it  spreads  in  spite  of  general  or  other  local  treatment. 


HTDSOCELE  OF  THE  CORD  AKD  OF  THE  TESTICLE. 

Deftnitton.  Hydrocele  or  a  collection  of  fluid  in  close  connection  with  the  testicle 

or  spermatic  cord,  is  a  term  which  Surgeons  have  been  in  the  habit  of 
applying  to  two  very  different  classes  of  cases — to  cases  which  differ 
in  their  progress  as  well  as  in  their  pathology,  to  such  as  agree  only  in 
the  one  marked  and  prominent  symptom  to  which  the  term  hydrocele 
has  been  applied.  For  clinical  purposes,  however,  this  comprehensive 
word  has  certain  advantages,  and  with  this  view  it  may  still  be 
employed. 

Accepting  the  term  hydrocele,  therefore,  as  signifying  a  collection  of 

flmd  in  close  contact  with  the  testicle  or  spermatic  cord,  two  great 

Varieties.       divisions  of  the  subject  at  once  suggest  themselves,  namely,  hydrocele 

in  some  portion  of  the  tunica  vaginalis,  either  of  the  cord  or  testicle, 

and  hydrocele  as  represented  by  an  expanded  and  newly  formed  cyst, 

this  cyst  being  as  a  rule  in  connection  with  the  epididymis,  and  but 

rarely  with  the  body  of  the  testis.  The  term  vaginal  hydrocele  is  applied 

to  the  former  class  of  cases,  and  encysted  to  the  latter. 

On  the  It  is  well  known  by  all  physiologists  that  the  testicle  in  its  descent 

formation  of  from  the  loin  during  fcetal  life  draws  with  it  into  the  scrotum  two 

aerona  sac.      j^yers  of  peritoneum,  both  passing  through  the  internal  and  external 

abdominal  rings  in  front  of  the  cord  and   its   attendant  nerves  and 

vessels,  both  also  passing  into  the  scrotum,  the  posterior  layer  being  in 

close  connection  with  the  fibrous  capsule  of  the  body  of  the  testicle — the 

tunica  albuginea — ^and  the  anterior  in  connection  with  the  purse  or 

scrotum.  In  a  perfectly  normal  condition  it  is  generally  supposed  that  at 

birth,  or  shortly  after,  the  two  surfaces  of  these  serous  membranes  close 

and  become  connected,  the  canal  which  was  at  one  time  present  ceasing 

to  exist*  and  becoming  a  closed  and  withered  channel,  from  the  internal 
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abdominal  rin^  to  the  tipper  portion  of  the  testicle.  In  the  scrotnm,  Hypothesii 
however,  the  two  serous  surfaces  are  supposed  to  be  permanently  free  ofVnatomical 
for  the  purpose  of  allowing  easy  and  ready  mobility  of  the  testicles  in  <»"»ditioii8. 
their  scrotal  covering.  That  the  latter  part  of  this  supposition  is 
correct  there  is  little  room  to  doubt,  for  all  anatomical  and  pathological 
investigations  tend  to  show  that  such  is  really  the  case ;  but  it  is  not 
80  clear  that  the  former  hypothesis  is  equally  true,  for  it  has  been 
ascertained  that  the  prolongation  of  the  serous  membrane  down  the 
inguinal  canal  and  into  the  scrotal  sac  often  remains  patent  for  a  longer 
period  than  has  been  generally  supposed,  and  that  in  some  cases  it 
continues  more  or  less  as  a  pervious  canal  during  the  whole  of  life. 
This  fact  has  been  demonstrated  by  Mr.  Birkett,  who  in  his  investiga* 
tions  on  hernia  has  shown  that  in  a  large  proportion  of  the  examples 
of  oblique  inguinal  hernia  the  bowel  descends  into  the  open  vaginal 
process  of  the  peritoneum,  which  passes  down  to  and  covers  the 
testicle. 

The  following  anatomical  facts  in  connection  with  this  subject  may»  Anatomical 
then,  with  some  confidence  be  accepted  : —  ^"cts  in 

That  the  opening  into  the  peritoneal  cavity  at  the  internal  ring  is  ^^JSnal 
frequently  open  at  birth  and  during  the  whole  of  adult  life.  procett  of 

That  the  vaginal  process  of  the  peritoneum  may  remain  as  a  more  or  peritoneum, 
less  open  canal  during  childhood,  and  even  up  to  old  age ;  and  that  this 
tube  may  extend  partially  or  wholly  through  the  inguinal  canal,  and 
even  into  the  scrotal  vaginal  pac. 

That  this  naturally  formed  peritoneal  tube  and  sac  may  be  closed  at 
the  internal  or  external  abdominal  rings,  or  at  any  intermediate  spot 
between  these  points,  or  at  its  junction  with  the  testis. 

As  a  consequence,  from  these  facts,  it  is  tolerably  clear  that  a  col- 
lection of  serous  fluid  may  take  place  in  any  part  of  this  prolonged 
serous  channel,  and  that  a  hydrocele  of  the  cord  or  testis  of  different 
kinds  may  be  produced. 

We  thus  find,  during  infant  and  early  life,  that  a  serous  exudation  Congenital 
may  take  place  in  the  scrotal  portion  of  this  peritoneal  sac,  which  is  hjdrocele. 
in  direct  communication  with  the  abdominal  cavity,  from  a  want  of 
closure  at  the  internal  ring  or  at  some  other  part  of  its  course.    To 
these  cases  the  term  congenital  hydrocele  has  been  applied.     In  others, 
the  serous  effusion  may  be  arrested  at  the  external  ring  or  at  the  upper 
portion  of  the  testis,  when  a  congenital  hydrocele  of  the  cord  is  said  to  Congenital 
exist.     At  early  as  well  as  late  periods  of  life  the  serous  effusion  may  hy(Jrocele  of 
be  confined  to  the  scrotum,  and  not  extend  higher  than  the  external  ^ 
ring,  this  being  the  ordinary  condition  of  simple  vaginal  hydrocele ; 
in  other  instances,  however,  it  may  extend  more  or  less  up  the  canal, 
even  as  far  as  the  internal  ring. 

In  another  class  of  cases  the  serous  fluid  may  be  confined  between  Biirtueil  and 
the  internal  and  external  rings,  giving  rise  to  the  so-called  diffksed  encysted 
hydrocele  of  the  cord ;  and  when  it  occupies  a  still  more   restricted  hydrocele  of 
space,  it  is  usually  described  as  an  encysted  hydrocele  of  the  same  part.  ^ 

The  pathology  of  all  these  different  conditions  remains,  however,  the 
same,  these  differences  in  position  being  accidentally  determined  by  the 
extent  and  lines  of  adhesion,  or  by  closure  of  the  peritoneal  testicular 
prolongations.  A  reference  to  Figs.  229,  229  A  and  B,  given  to  illns. 
trite  the  subject  of  hernia,  p.  601,  vol.  i,  will  assist  the  student  to 
nnderstftnd  these  points, 
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The  Pathology  of  Hydrocele. 

Paftholocy  of  As  a  general  role,  it  may  with  considerable  confidence  be  asserted 
hydrocele,  j^y^i  ^g  secretion  of  the  serous  fluid  which  gives  rise  to  the  ordinary 
▼aginal  hydrocele  is  due  to  some  inflammatory  affection  of  the  serous 
membrane ;  for  in  certain  cases  pure  flocculi  of  lymph  may  be  seen 
floating  in  the  secretion,  and  in  others  spontaneous  coag^ation  of  the 
same  may  occasionally  be  observed.  The  thickening  of  the  tunica 
vaginalis,  which  so  fi^qnently  takes  place  in  cases  of  long  standing, 
and  the  presence  of  membranous  bands  and  septa  in  the  cavity  of  the 
serous  sac,  point  likewise  to  the  same  conclusion.  This  opinion  gains 
support  also  from  the  fact  that  this  form  of  hydrocele  may  be  produced 
by  extension  of  the  inflammatory  action  firom  some  portion  of  the 
epididymis  or  of  the  body  of  the  testicle. 

In  the  congenital  form  of  hydrocele,  in  which  a  communication  still 
exists  between  the  abdominal  peritoneal  cavity  and  the  scrotal  serous 
sac,  it  is  not,  however,  so  clear  that  an  inflammatory  action  has  any 
influence  in  the  production  of  the  serous  effusion;  indeed,  it  would 
rather  appear  as  if,  in  it,  the  exudation  was  of  a  passive  nature, 
being  merely  an  excess  of  the  natural  secretion  of  the  serous  membrane, 
for  in  many  of  these  cases  the  fluid  rapidly  disappears  under  tonic 
treatment,  the  passive  effusion  being  reabsorbed  as  the  powers  of  the 
patient  improve,  and  vice  versd, 
nnid  of  The  fluid  of  a  vaginal  hydrocele  is  invariably  albuminous,  for  the 

hydrocele.  secretion  of  all  serous  membranes  contains  albumen  in  solution,  and 
under  the  influence  of  an  inflammatory  action  this  is  markedly  in- 
creased ;  hence  the  amount  of  albumen  in  the  fluid  of  a  hydrocele  is 
determined  by  the  nature  and  violence  of  the  inflammatory  action. 
We  thus  in  some  cases,  as  in  the  congenital  variety,  find  it  as  a  thin, 
serous,  and  saline  fluid,  slightly  tenacious  and  albuminous,  and 
of  a  clear  colour,  the  fluid  differing  in  no  single  point  from  the  natural 
serous  fluid  of  the  peritoneal  cavity.  In  oUiers,  again,  it  appears  of 
a  more  tenacious  character,  varying  in  hue  from  a  pale  amber  to  a  deep 
straw;  in  some  examples  it  will  be  stained  with  blood,  in  others  it 
may  hold  cholesterine  in  suspension,  at  times  being  perfectly  opaque 
and  syrupy  from  the  'presence  of  such  matters.  It  is,  however,  in 
the  old  and  chronic  cases  only  that  these  last  conditions  are  to  be 
observed. 
In  acnte  In  the  so-called  acute  vaginal  hydrocele  more  or  less  fibrin  will  in- 

cssci.  variably  be  found  either  in  solution  or  in  the  form  of  false  membrane 

or  adhesions  between  the  two  surfaces  of  the  serous  membrane  ;  and  in 
In  cfaraaic  the  chronic  examples  the  walls  of  the  cyst  will  be  found  to  have  un* 
dergone  great  changes,  the  thin  clear  membrane  becoming  thick  and 
opaque,  from  the  organization  of  the  inflammatory  product  poured  out 
into  its  tissue ;  while  upon  its  surface  this  membrane  presents  a  firm 
fibrous  appearance,  and  in  certain  cases  contains  cartilaginous  or  ossific 
deposits.  In  rare  cases  suppuration  has  been  observed  to  occur  in  the 
tunica  vaginalis,  but  this  result  is  beyond  my  experience,  except  as  the 
effect  of  some  external  irritation  or  plan  of  treatment  which  had  been 
adopted  for  its  cure. 

Uncomplicated  hydrocele,  or  a  simple  efinsion  into  the  tunica  vagi- 
nalis, unassociated  with  any  disease  of  the  testis  or  epididymis,  is 
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generally  a  painless  and  insidioas  affection ;  it  attracts  attention  mainly 
by  its  size,  and  demands  treatment  chiefly  from  the  mechanical  incon- 
venience it  causes.  It  is  generally  of  slow  progress,  and,  as  a  rale, 
when  coming  under  the  notice  of  the  Sargeon,  will  be  found  to  have 
existed  for  many  months ;  the  patient  seeking  advice  only  when  the 
organ  has  become  cumbersome,  and  from  its  weight  has  excited  some 
pain  and  dragging  in  the  lumbar  region. 

The  Clinical  Ezamination  of  a  Hydrocele. 

On  examining  a  testicle,  the  seat  of  this  disease,  the  enlargement  will  ^^jy^  ®' 
be  found  to  occupy  the  position  of  that  organ  which  it  includes;  the  ^ifmination. 
swelling  will  be  found  also  to  be  free  and  readily  moveable.  On  inquiring 
into  tbehistory  of  the  case,  it  will  be  learnt  that  the  swelling  appeared 
primarily  in  connection  with  the  testis,  gradually  encroaching  upon 
the  upper  portion  of  the  scrotum  towards    the  external    ring,  and 
on   careful  examination   the    cord  will    generally    be    distinguished 
above  the  tumour  clear  and  distinct.     In  exceptional  cases,  however,  it 
should  be  observed,  the  fluid  will  be  found  to  pass  upwards  through  the 
external  ring,  and  up  the  cord  as  far  as  the  internal  ring ;  in  such 
examples  it  is  tolerably  clear  that  the  peritoneal  testicular  process  has 
been  closed  only  at  one  point,  and  that  is  at  its  internal  abdominal 
opening  (Fig.  229).  On  taking  the  tumour  in  the  hand  it  will  be  found  to 
be  light,  and  on  passing  the  fingers  over  its  surface  it  will  be  felt  smooth 
aud  uniform.     Fluctuation  will  also  readily  be  detected  on  the  slightest  Pontion  of 
and  most  delicate  palpation.    The  position  of  the  testicle  should  then  ^tiele. 
be  looked  for  and  made  out ;  its  natural  site  being  somewhat  posterior, 
and  in  large  tumours  towards  the  upper  part.     But  it  must  be  borne  in 
mind  that,  in  certain  examples,  that  is,  in  cases  in  which  the  organ  is 
mal-placed,  the  testicle  may  be  in  front  of  or  below  the  tumour.    The 
best  test  of  its  presence  is  afforded  by  manipulation  ;  the  peculiHr  testi- 
calar  pain  felt  on  the  application  of  pressure  affording  a  certain  indica- 
tion.    The  question  of  translucency  should  next  demand  the  notice  Transla- 
of  the  Surgeon,  for  when  present  it  is  of  peculiar  importance,  as  indi-  ceucy. 
cative  of  the  vaginal  hydrocele ;  but  it  must  be  remembered  that  it 
is  not  an  invariable  symptom ;  for  it  is  neither  present  in  cases  of 
hydrocele  in  w^hich  the  fluid  is  thick,  bloody,  or  opaque,  nor  when  the 
walls  of  the  vaginal  tumour  have  become  thickened  by  fibrinous  deposit. 

It  should  be  added  that,  for  this  translucency  to  be  well  observed,  the 
integuments  of  the  scrotum  should  be  firmly  stretched  over  the  scrotal 
enlargement. 

The  tumour  is  generally  described  as  being  of  a  regular  and  pyra-  Shape,  &c. 
midal  shape,  but  this  condition  is  very  variable,  for  the  shape  of  the 
swelling  depends  upon  the  openness  of  the  tubular  peritoneal  membrane 
of  the  cord,  and  the  connection  which  exists  between  the  surfaces  of 
the  tunica  vaginalis  testis  and  tunica  vaginalis  scroti.  When  the  canal 
has  closed  and  withered  down  to  the  body  of  the  testis,  the  swelling 
will  be  more  or  less  globular ;  and  the  higher  the  point  of  closure  of 
the  vaginal  peritoneal  sac  towards  the  internal  ring,  the  more  pyra- 
midal will  the  watery  swelling  necessarily  become.  Should  adhesions 
exist  between  the  two  layers  of  serous  membrane  at  the  lower  portion 
of  tbe  testis,  the  hydrocele  will  appear  to  be  at  the  upper  part ;  foid 
when  the  natural  contraction  between  the  tunica  vaginalis  of  the  cord 
and  of  the  testicle  is  not  completed  (Fig.  229b),  an  irregular  or  even  hour- 
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glass  contraction  may  make  its  appearance — the  outline  of  a  hydrocele 
depending  much  upon  the  anatomical  conditions  of  the  part  in  which 
it  is  situated,  and  the  pathological  changes  which  may  have  resulted 
from  the  affection.  The  true  pyramidal  swelling  is  hest  seen  in  children, 
when  the  fluid  will  he  foand  frequently  to  paBs  well  up  the  cord.  In 
adults  it  is  certainly  far  from  common. 

Hydrocele  occurs  at  all  ages,  but  it  is  somewhat  common  at  birth 
and  middle  age,  and  the  following  analysis  of  my  own  cases  well  bears 
out  the  investigations  of  Curling  and  others  on  this  subject.  In  a 
large  proportion  of  cases,  hydrocele  appears  as  a  one-sided  affection, 
but  it  seems  to  affect  the  right  or  left  testis  indiscriminately.  Curling 
tells  us  that  of  115  cases,  65  occurred  on  the  right,  44  on  the  left  side, 
and  6  were  double ;  whilst  of  my  own  117  cases,  consecutively  observed, 
in  which  these  facts  were  noted,  41  occurred  on  the  right  side,  62  on 
the  left,  aAd  14  were  double,  and  these  results  coincide  with  the 
opinions  of  Velpeau,  Gerdy,  and  others. 

By  way  oftummaryy  it  may  be  said  a  chronic  vaginal  hydrocele 
appears  as  a  painless  swelUng,  and  as  an  apparent  enlargement  of  the 
testicle,  of  slow  and  unequal  growth,  and  of  variable  size,  with  a 
smooth  and  uniform  surface,  and  more  or  less  tense  and  fluctuating 
feel ;  it  is  invariably  moveable  within  the  scrotum,  and,  as  a  rule,  it 
can  be  clearly  demonstrated  to  be  distinct  from  any  abdominal  con- 
nections. The  presence  of  the  testis  can  generally  be  made  out  by  the 
testicular  pain  on  pressure  at  its  posterior  and  upper  portion,  if  the 
tumour  be  large ;  at  its  lower  if  small ;  or  by  the  absence  of  translucency 
at  one  spot — the  tumour,  as  a  rule,  transmitting  light  when  its 
scrotal  coverings  have  been  well  stretched.  It  has  a  tendency  to 
remain  tranquil  for  many  years,  and  by  age  simply  increases  in 
size ;  it  occasionally  grows  to  enormous  dimensions,  when  the  penis 
becomes  buried  within  the  swelling;  it  never  proves  dangerous  to 
life,  and  causes  pain  and  requires  treatment  mainly  from  mechanical 
causes. 

Symptom*  and  diagnosis  of  hydrocele  of  the  cord. — It  has  been 
already  briefly  explained  how  a  hydrocele  of  the  cord  may  be  pro- 
duced, and  under  what  circumstances  it  may  appear  as  a  diffused  or 
as  a  so-called  encysted  tumour.  It  has  likewise  been  shown  how  these 
two  conditions  are  but  modifications  of  the  same  disease,  the  diffuse- 
ness  or  isolation  of  the  affections  being  determined  by  the  adhesion,  or 
more  or  less  complete  closure  of  the  vaginal  process  of  peritoneum  as 
it  passes  downwards  into  the  scrotum. 

It  may  appear  as  a  congenital  hydrocele  of  the  cord,  from  a  want  of 
closure  of  the  abdominal  orifices  of  the  vaginal  peritoneal  process,  the 
serous  fluid  in  such  an  instance  gravitating  downwards  as  far  as  the 
external  ring,  the  original  canal  at  this  spot  having  been  naturally 
closed,  or  it  may  present  itself  to  our  notice  as  a  so-called  diffused 
hydrocele  of  the  cord,  either  at  an  early  or  late  period  of  life,  from 
a  collection  of  serous  fluid  between  the  closed  abdominal  oriflce  of  the 
vaginal  process  and  the  upper  portion  of  the  testis,  the  fluid  being 
either  arrested  at  the  external  ring,  or  passing  through  it  to  the  upper 
portion  of  the  testis.  In  a  third  class  of  cases  it  may  appear  as  a 
■mail  isolated  bag  of  serous  fluid  situated  between  any  of  these  points, 
moveable  with  the  cord  and  connected  with  it;  its  circumscribed 
nature  having  been  determined  by  a  more  complete  closure  of  the 
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TA^nal  peritoneal  process,  and  by  the  limited  space  into  which  the 
eflfusion  has  taken  place. 

Under  all  these  conditions,  however,  the  pathology  of  the  affection 
is  the  same,  and  the  symptoms  indicating  its  presence  vary  only  ac- 
cording to  the  size  and  tension  of  the  sac  which  contains  the  fluid. 
In  the  congenital  form  in  which  a  communication  exists  with  the  peri- 
toneal cavity,  the  hydrocele  will  never  be  found  very  tense — it  will 
have  a  smooth  and  uniform  outline,  and  will  give  all  the  symptoms  of 
fluctuation ;  it  will  disappear  also  more  or  less  readily  by  pressure,  or 
by  the  patient  assuming  the  recumbent  position;  the  fluid  then  gravi- 
tating upwards  into  the  abdominal  cavity,  with  a  rapidity  which  varies 
according  to  the  size  of  the  peritoneal  communication. 

In  the  diffused  hydrocele  of  the  cord  this  disappearance  of  the  swell- 
ing by  rest  or  pressure  will  not  take  place,  for  in  such  the  opening  of 
the  vaginal  process  will  have  naturally  closed.  The  tumour  will  thus 
appear  as  a  baggy  or  tense  elastic  swelling  in  the  inguinal  canal, 
which  it  will  more  or  less  fill.  It  will  give  to  the  hand  a  sensation  of 
fluctuation,  and  in  certain  instances  it  may  appear  translucent ;  it  will 
be  found  moveable  on  any  traction  of  the  testicle,  and  will  be  accom- 
panied by  pain  in  propor- 
tion to  the  amount  of  tension 
of  the  cyst  or  of  the  inflam- 
matory action. 

In  the  more  localised  or 
apparently  cystic  hydrocele  of 
the  cord  the  same  symptoms 
will  present  themselves.  The 
tumour  will  be  more  isolated, 
probably  more  moveable  and 
more  tense,  and  it  will  be 
readily  acted  on  also  by  any 
traction  on  the  testis.  It  may 
occur  as  a  single  cyst  or  as 
many  cysts,  but  each  will 
present  the  same  symptoms. 
When  a  single,  tense,  move- 
able cyst  exists  it  may  be  mis- 
taken for  a  distinct  morbid 
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growth ;  but  the  diagnosis  of  the  case  ought  not  to  be  difficult  when 
care  is  observed.  Fig.  325  well  illustrates  the  ordinary  appearances 
of  the  affection. 

I'BEATMENT  OF  THE  VAGIUAL   HTDEOCELB  OP   THE  TESTIS. — In  the  Treatment  of 

congenital  hydrocele  so  common   in   young   life   surgical  treatment  hydrocele. 

should  be  very  simple,  for  the  disease  as  a  rule  readily  disappears  with  or 

age  and  increasing  strength ;  a  little  cold  lotion  applied  to  the  part,  congenital. 

such  as  a  solution  of  the  hydrochlorate  of  ammonia  and  tonic  medicine 

being  frequently  sufficient  to  effect  a  cure;  for,   as   I  have  already 

stated,  the  effusion  into  the  vaginal  sac  in  these  instances  seems  to  be 

often  of  a  passive  nature,  and  its  re-absorption  may  be  expected  with 

renewed  powers.    The  hydrocele  found  in  infancy  is    not,  however,  of  infantile. 

always  of  the  congenital  form ;  and  in  the  infantile  hydrocele  there  is 

no  commnnication  with  the  peritoneal  abdominal  cavity  through  the 

neck  of  the  vaginal  process;  under  these  circumstances  a  different 
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treatment  mny  be  required  to  that  which  has  jast  heen  recommended. 
Cold  lotions  and  tonics  may  be  of  ose,  and  shoidd  certainly  be  primarily 
employed ;  yet  in  many  instances  the  treatment  will  fail  to  cure  the 

Acupmnctnre*  case.  Acupuncture  may  be  then  employed,  and  the  fluid  allowed 
to  escape  into  the  cellular  tissue  around  the  sac,  whence  it  may  be 
altogether  removed  by  absorption;  but  this  treatment  is  not  as  a  rule 
satisfactory,  it  being  exceptional  for  a  permanent  recovery  to  be  se- 
cured by  such  means,  and  I  am  disposed  to  think  it  better  practice  to 
draw  off  the  fluid  by  means  of  a  fine  trocar  and  canula,  and  then  to 
excite  some  fresh  action  in  the  membrane  lining  the  tunica  vaginalis 
by  stirring  it  up  with  the  end  of  the  canula.  This  practice  has  been 
very  successful  in  my  hands. 

Of  adult.  2%tf  treatment  of  vaginal  hydrocele  in  the  adult  next  claims  our 

attention,  and  in  modem  practice  it  has  become  very  simple. 

In  early  examples,  when  the  hydrocele  is  still  small,  and  consequently 
of  little  inconvenience,  it  is  as  well  perhaps  to  leave  it  alone»  for,  unless 
it  causes  anxiety  to  the  patient,  or  proves  troublesome  or  inconvenient 
from  its  size,  there  is  no  necessity  for  interference.  In  very  old  people, 
again,  it  is  as  well  not  to  interfere,  unless  a  strong  necessity  exists,  for 
sloughing  of  the  scrotum,  suppuration  of  the  sac,  and  other  bad  results, 
occasionally  occur  in  these  cases  from  slight  causes.  It  must  be  added, 
however,  that  the  feelings  of  the  patient  as  to  the  amount  of  pain  and 
inconvenience  are  the  best  guide  to  interference,  very  slight  enlarge- 
ment causing  in  some  patients  as  much  pain  as  a  far  greater  increase 
does  in  others.  Should,  however,  some  treatment  be  demanded,  as  a 
primary  meabure  simple  tapping  should  be  performed,  the  fluid  being 
drawn  off  by  means  of  a  moderate-sized  trocar  and  canula.  In  doing 
this  some  care  is  called  for,  although  the  operation  is  really  a  simple 
one,  as  difficulties  are  often  made  by  the  operator,  and  dangers  result 
from  want  of  caution. 

On  the  Tapping  of  a  Hydrocele. 
Ob  the  As  a  point  of  primary  importance,  the  true  position  of  the  testicle 

operation  of  should  be  made  out.  In  the  majority  of  cases  it  will  be  found  at  the 
ImSmBde.  posterior  part  of  the  tumour,  and  unless  this  be  very  large,  towards  its 
lower  part.  At  times,  however,  as  has  been  said,  it  will  be  found  in  front 
from  a  congenital  malposition,  as  well  as  in  certain  other  cases  which  are 
difficult  to  explain.  The  true  position  of  the  gland  can  generally  be 
made  out  by  manipulation,  and  also  by  the  want  of  translucency  in  the 
tumour  at  a  certain  spot.  Having  made  out  to  a  fair  certaintv  the 
position  of  the  testis,  the  tumour  is  to  be  taken  in  the  left  hand  and 
grasped  firmly  at  its  neck,  the  Surgeon  taking  care  at  the  same  time  to 
stretch  the  integument  well  over  the  cyst,  and  to  render  its  wall  tense 
and  unyielding  (Fig.  82Ci).  The  trocar  with  well-fitting  canula  is  then 
to  be  taken  in  the  right  hand  (it  having  been  previously  well  oiled),  and 
the  index-finger  placed  about  three  quarters  of  an  inch  from  the  ex- 
tremity of  the  canula,  the  front  of  the  thumb  resting  on  its  expanded 
end,  the  object  of  this  position  of  the  finger  being  to  prevent  the  instru- 
ment going  in  too  far  with  a  rush,  and  thus  endangering  the  testicle, 
and  that  of  the  thumb  to  press  home  the  canula  as  the  trocar  is  being 
withdrawn.  The  tumour  is  to  be  punctured  at  its  lower  part — care 
being  taken  to  avoid  any  large  vein — and  the  fiuid  allowed  to  run  out. 
having  completely  emptied  the  cyst,  the  punctured  integument  should 
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be  6rmly  held,  and  nipped  up  with  the  thumb  and  finger  of  the  left 
band,  and  the  cannla  withdrawn,  a  little  cold  air  or  the  irritation  of  the 
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Tappiui;  a  hydrocele. 

finger  generally  causing  sufficient  contraction  of  the  dartos  to  close  the 
wound  and  prevent  haemorrhage  or  any  further  escape  of  the  remaining 
fluid;  a  piece  of  lint  may,  however,  be  applied  over  the  puncture 
for  purposes  of  cleanliness  and  to  prevent  friction. 

In  certain  examples  of  this  disease  in  the  adult  I  have  been  induced  May  eidie 
to  stir  up  the  cyst  as  I  have  described  in  the  hydrocele  of  the  young,  and  influnmatioB 
have  met  with  some  success ;  in  no  instance  has  any  evil  consequence  fjIJJ?***'* 
resulted  from  the  practice,  and  in  several  a  cure  has  taken  place,  evi- 
dently from  inflammation.     I  would  advise  this  practice  to  be  confined, 
however,  to  young  adults.    As  a  palliative  practice  it  is  scarcely  neces-  The 
sary  to  recommend  any  other  than  the  one  just  described,— it  is  very  operatioiit 
simple,  more  efficacious  than  any  other,  and  not  more  dangerous.  Acu-  JJ^!*  nmiMa 
puncture  has  been  advised,  but  it  has  no  practical  advantage  over  the 
simple  tapping,  and  it  is  certainly    less   successful  in  its  result.     In 
exceptional  cases  it  may  be  good,  particularly  in  such  a  case  as  Mr. 
Curling  has  related  on  the  authority  of  Mr.  Luke,  of  a  gentleman  who 
was  about  to  proceed  to  a  part  of  the  world  where  surgical  advice  could 
not  be  secured,  and  where  the  patient  could  then  perform  this  simple 
operation  on  himself.     I  have  known  a  patient,  however,  tap  himself. 

The  period  of  relief  which  a  patient  experiences  from  a  simple  tap- 
ping varies  exceedingly  from  a  few  weeks  to  many  years ;  and  even  in 
the  same  patient  the  interval  will  be  found  to  vary  from  time  to  time. 
In  the  young  and  middle-aged  adult,  when  the  general  health  is  sound 
and  a  return  of  the  effusion  has  taken  place,  unless  any  personal  ob- 
jection should  be  made,  it  is  generally  advisable  to  adopt  some  plan  for 
a  more  permanent  cure,  and  that  leads  me  to  consider  what  is  generally 
described  as  the  operation  for  tlie  radical  cure.  In  old  men,  however, 
it  is  the  soundest  practice  to  rest  satisfied  with  the  palliative  treatment; 
in  them  the  radical  cure  should  be  proposed  only  in  exceptional  cases. 

On  the  Badical  Cnre  of  Hydrocele. 

It  is  not  necessary  to  review  all  the  various  plans  which  have  been  On  rtdieal 
and  are  now  employed  for  the  permanent  cure  of  a  hydrocele  of  the  ca^p  ^^ 
tunica  vaginalis ;  it  will  be  more  to  the  purpose  to  give  the  line  of  kjfwoeeto. 
practice  which  ia  moat  successful  and  which  at  the  same  time  is  very 
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Selection  of  simple,  viz.  the  injection  of  the  cyst  with  a  solution  of  iodine.  It  is 
injection  and  not  perhaps  a  question  of  much  importance  whether  the  fluid  should 
iu  strength.  -^  concentrated  or  diluted,  or  whether  it  should  be  permanently  left 
in  the  cyst  or  withdrawn  after  a  few  minutes  have  been  allowed  for 
it  to  act  upon  the  secreting  surface — such  minor  differences  may  be  left 
to  the  fancy  of  the  operator.  But  my  own  judgment  leans  towards 
the  practice  of  injecting  a  mixture  of  a  drachm  or  more  of  the  com- 
pound tincture  of  iodine  with  double  the  quantity  of  water,  and  allowing 
it  to  remain,  care  being  taken  that  the  canula  is  previously  well  pushed 
home  into  the  cyst,  and  that  no  iodine  solution  is  allowed  to  escape  into 
the  cellular  tissue  outside  the  sac.  By  this  practice  a  radical  cure  is 
almost  certain  to  be  secured,  and  only  exceptionally  does  any  failure 
or  evil  result  follow ;  should  the  latter  occur,  it  is  generally  due  to  the 
fact  that  a  hydrocele  has  been  injected  when  some  inflammation  of  the 
testicle  coexists,  and  from  ^^hich  it  has  been  produced.  In  all  examples 
of  hytiro-testitis  the  practice  of  injection  must  be  looked  upon  as  a  bad 
one ;  it  is  treating  the  result  of  a  disease,  and  not  the  disease  itself — 
the  eflect,  and  not  the  cause.  I  do  not  propose  to  enlarge  upon  the 
other  forms  of  treatment  which  have  been  employed,  as  incision, 
caustic,  or  even  setons ;  for  the  practice  I  have  advocated  is  so  simple 
and  successful  as  to  surpass  all  others.  Within  the  last  two  years  where 
the  iodine  has  failed  I  have  been  using  warm  water  as  an  injection.  It 
answers  well,  but  sets  up  more  inflammatory  action  than  the  iodine, 
indeed  in  several  cases  it  excited  suppuration. 
TKKtmeniof  Treatment  of  hydrocele  of  the  cord. — The  principles  of  treatment 
cort?*"  °  which  have  been  laid  down  in  cases  of  hydrocele  of  the  testis  are  like- 
wise applicable  to  those  of  hydrocele  of  the  cord,  their  application 
requiring  only  such  modifications  as  may  be  demanded  by  the  altered 
position  of  the  affection.  In  the  congenital  hydrocele  no  special  treat- 
ment is  required,  for,  as  strength  comes  to  the  child,  the  fluid  will 
probably  be  reabsorbed,  and  failing  this  result,  tonics  should  be  given 
to  expedite  the  cure,  and  some  cold  lotion  applied  such  as  the  chloride 
of  ammonium  with  vinegar,  5j  to  Oj. 
Treatment  of  In  the  diffused  or  encysted  hydrocele  of  the  child  or  adult  more 
diffiuedfoim.  active  treatment  is  frequently  demanded,  but  not  in  all  cases ;  for  the 
fluid  will  at  times  disappear  without  treatment,  although  it  may  be 
only  to  recur  at  a  later  date;  still  the  aflection  ceases  to  trouble,  and, 
unless  some  real  inconvenience  is  produced  by  its  presence,  it  is  as  well 
to  leave  things  alone.  Should,  however,  pain  or  inconvenience  be  ex- 
perienced, something  must  be  done,  and  without  doubt  the  best  practice 
18  to  evacuate  the  fluid.  In  small,  tense,  encysted  hydroceles  the 
practice  of  evacuating  the  fluid  by  acupuncture  is  certainly  a  sound 
one ;  for  tapping  by  the  trocar  and  canula  is  an  operation  of  some 
difficulty  where  the  cyst  is  small ;  it  may  be  done  with  any  needle,  but 
probably  those  employed  for  cataract  are  the  best ;  several  openings 
should  be  made.  Tapping  may  be  employed  as  in  any  other  case  of 
ordinary  hydrocele.  The  radical  cure  by  ii\jection  I  have  used  on 
several  occasions  with  success,  and  have  not  met  with  any  bad  results. 
Should  this  treatment  fail  and  further  measures  be  demanded,  an 
incbion  into  the  cyst  may  be  made  as  a  last  resource. 

On  encTtied  On  Encysted  Hydrocele  of  the  Testis. 

testis.  On  examining  the  testis  of  the  adult  after  death  it  is  by  no  means 
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in  uncommon  occurrence  to  meet  with  sraall  cysts  connected  with  the 
epididymis;  they  may  be  single  or  multiple,  and,  in  many  instances, 
are  very  numerous  ;  they  are  generally  more  or  less  pedunculated,  and,  as 
a  rule,  are  connected  with  the  upper  portion  of  the  epididymis,  and  filled 
with  a  clear  watery  fluid  which  contains  in  certain  cases  some  granules. 

The  pathology  of  the  formation  of  these  cysts  is  somewhat  difficult  PAthology* 
to  understand,  and,  surgically,  is  of  small  importance,  for  they  seldom, 
if  ever,  become  of  sufficient  size  to  cause  inconvenience,  or  to  require  any 
operative  interference;  indeed  they  are  rarely  diagnosed  during  life, 
and  are  discovered  only  on  post-mortem  dissection. 

Another  kind  of  cyst  is,  however,  occasionally  met  with  connected  Variety, 
with  the  testis,  and  in  close  contact,  if  not  associated,  with  the  epi- 
didymis. It  springs  from  the  same  part  as  the  smaller  cyst,  but  enx)W8 
to  much  larger  dimensions,  and  generally  contains  a  very  different 
kind  of  fluid.  Its  origin  is  as  obscure  as  the  former  kind;  it  enlarges 
very  slowly,  does  not  give  ri<e  to  any  pain,  nor  produce  any  incon- 
venience other  than  that  caused  by  its  size.  It  seldom  requires  treat- 
ment in  its  early  stage,  and,  as  a  rule,  many  years  are  allowed  to  pass 
before  interference  is  demanded,  the  tumours  frequently  developing 
for  twenty  years  or  more  before  advice  is  sought.  These  cases  are  by  Frequency, 
no  means  so  common  as  the  ordinary  vaginal  hydrocele — not  more  than 
5  per  cent,  of  the  cases  of  hydrocele  being  of  this  kind. 

A  cyst  is  occasionally  developed  between  the  tunica  albuginea  of  the  Another 
testis  and  the  tunica  vaginalis  testis,  the  pathology  of  which  is  very  variety, 
obscure.  Mr.  S.  Osborne  suggests,  and  I  think  with  good  reason,  that 
this  is  merely  an  enlargement  of  the  corpus  or  hydatid  of  Morgagni, 
a  constant  structure,  existing  as  a  pedunculated  vesicle  situated  between 
the  summit  of  the  globus  major  and  the  body  of  the  testicle,  between 
the  visceral  layer  of  the  tunica  vaginalis  and  the  tunica  albuginea 
(*  St  Thomas's  Hospital  Report,*  1874).  Cases  of  this  kind  are  de- 
scribed by  Curling  and  Hutchinson.  The  Guy's  Museum  contains  a 
specimen.  I  know  of  no  means  of  diagnosing  their  existence.  Their 
treatment  would  be  similar  to  that  of  other  cysts. 

Symptoms  and  diagnosis. — In  an  early  stage  of  encysted  hydrocele  Symptomii. 
the  diagnosis  is  not  difficult,  for  the  cyst  usually  appears  as  a  kind  of 
budding  of  the  testis,  or  rather  of  the  upper  portion  of  the  epididymis, 
as  a  tense,  hard,  globular,  and,  in  some  cases,  pendent  tumour,  more 
or  less  intimately  connected  with  some  portion  of  the  spermatic  duct« 
It  is  generally  discovered  by  the  patient  by  accident,  and,  when  as 
large  as  the  natural  testicle,  it  has  at  times  been  set  down  as  an 
extra  organ. 

The  Surgeon  is  not  often,  however,  consulted  in  such  a  case  in  its 
early  stage ;  as  a  rule,  the  tumour  will  have  been  allowed  to  grow  to 
an  inconvenient  size  before  advice  is  sought.  In  forming  a  diagnosis, 
the  history  of  the  case  will  often  at  once  throw  some  light  upon  its 
nature ;  for  the  Surgeon  will,  in  all  probability,  discover  that  its  increase 
has  been  extremely  slow,  twenty  years  or  more  often  passing  before 
the  cyst  attains  anything  like  a  large  size  ;  these  encysted  hydroceles 
probably  never  growing  so  fast  nor  acquiring  such  dimensions  as  the 
more  common  vaginal  kind. 

The  next  feature  demanding  attention  in  the  development  of  these  Peenliarity 
cysts  is  their  shape  and  outline,  which  are  often  rather  striking ;  they  ^^  ilwpe. 
never  in  their  early  stage,  and  rarely  at  any  time,  assume  the  ap« 
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pearance  of  ordinary  yaginal  hydrocele;  they  almost  always  maintain 
a  globular  outline. 
Foattion  of  The  position  of  the  testis  in  its  relation  to  the  cyst  next  claims  at- 
tention, for  in  this  a  marked  difference  exists  between  the  encysted 
and  the  vaginal  hydrocele;  in  the  latter,  as  a  rule,  it  is  to  be  found  at 
the  posterior  part  of  the  sac,  and  when  the  tumour  is  small  towards 
its  lower,  when  large  towards  its  upper  part ;  in  the  former,  or  en- 
cysted, it  is  to  be  found  almost  constantly  in  front,  at  one  side,  or 
below,  being  but  rarely  found  at  the  posterior  part.  The  reason 
for  this  is  readily  explained.  The  cyst  is  usually  connected  with 
the  epididymis,  which  normally  lies  at  the  posterior  part  of  the 
gland. 

The  nature  of  the  cystic  contents  differs  al^^o  !n  many  points  from  the 
fluid  of  a  vaginal  hydrocele  and  is  very  characteristic.  In  the  vaginal 
hydrocele  the  fluid  has  been  described  as  being  generally  clear,  like 
the  serum  of  the  blood,  more  or  less  albuminous,  of  a  straw  colour, 
and  at  times  spontaneously  coagulable,  blood  and  cholesterine  being 
also  occasional  elements.  In  the  fluid  of  an  encysted  hydrocele  none 
of  these  elements  are  generally  present;  it  is,  as  a  rule,  a  limpid, 
slightly  saline  liquid,  more  or  less  watery  or  opalescent,  as  if  mixed 
with  milk,  always  containing  some  granules  in  suspension,  and  fre- 
quently spermatozoa.  Cystic  hydrocele  differing  from  the  vaginal 
in  the  slowness  of  its  growth,  its  globular  outline,  the  anterior 
position  of  the  testicle,  and  the  nature  of  its  cystic  contents. 

The  origin  of  the  spermatozoa  in  these  cysts  is  a  point  of  peculiar 
ipermaioxoa.  interest,  for  it  has  been  a  disputed  point  with  pathologists  for  many 
years.  Mr.  Curling's  investigations  on  this  subject  have,  however, 
proved  that  in  some  instances  their  presence  is  certainly  due  to  the 
rupture  of  one  of  the  spermatic  tubes  which  pass  over  and  are  in 
close  connection  with  the  walls  of  the  cyst — this  rupture  taking  place 
generally  from  an  injury,  and  being  indicated  by  some  rapid  increase 
in  the  size  of  the  cyst.  Mr.  Curling  has  shown  that,  in  several  of  the 
cases  in  which  spermatozoa  were  found;^1ihk;-htotn«y  mas  given,  and 
in  some  he  was  even  able  to  demonstrate  a  distinct  communication 
between  the  cyst  and  the  spermatic  tube.  The  following  case  tends 
lUnstratiTe  to  support  his  views.  Robert  P — ,  aet.  60,  came  under  my  care,  at 
<»•«•  Guy's  Hospital,  on  December  28th,  1868,  with  an  encysted  hydrocele 

of  the  left  testicle  of  twenty  years*  growth.  The  increase  had  been 
very  slow  till  the  last  month,  when  the  tumour  had  doubled  its  normal 
size,  this  rapid  growth  having  followed  an  injury  produced  by  a  fall. 
When  first  under  my  observation  the  scrotum  contained  an  irregular 
cystic  tumour  on  its  left  side,  evidently  made  up  of  several  cysts,  of 
which  three  of  large  size  could  readily  be  distinguished,  two  being 
very  tense,  while  the  third  was  baggy.  The  testis  was  found  on  the 
inner  side  of  the  tumour.  Tapping  was  at  once  resorted  to,  and  the 
largest  cyst  emptied,  many  ounces  of  a  milky  fluid  being  drawn  off. 
The  second  tense  cyst  was  then  tapped  through  the  same  opening,  with 
the  same  result,  and  the  fluid  collected  in  a  distinct  glass.  The  third 
cyst  was  also  tapped,  but  in  this  the  fluid  was  quite  watery.  The  first 
two  contained  abundance  of  spermatozoa,  the  third  did  not  contain 
any.  A  good  recovery  took  place. 
Treatmwit  of  /^^^  treatment  of  encysted  hydrocele.-— KowcYer  interesting  the  two 
hydrocele,      forms  of  hydrocele  which  we  have  just  consideriog  may  be,  both 
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in  their  pathology  and  in  their  points  of  difference,  the  treatment  in 
the  two  cases  is  practically  alike.  When  anything  is  required  to  be  done, 
simple  tapping  may  suffice,  and  as  a  primary  measure  it  should  always 
be  preferred ;  but,  should  the  radical  cure  be  required,  the  injection  of 
iodine  may  be  carried  out.  The  slow  growth  of  these  cysts,  howerer, 
and  the  equally  slow  re-collection  of  their  contents,  after  tapping,  are 
points  which  indicate  the  propriety  of  adopting  the  palliative  treatment 
in  the  majority  of  cases. 

On  the  spontaneous  disappearance  of  a  vaginal    hydrocele,  with  a  Spontni 
ease. — It  is  well  known  that  in  children  hydroceles,  as  a  rule,  disappear  disappetr- 
spontaueously  with  little  or  no  treatment,  but  in  adults  such  a  result  is  JJJ^ 
most  uncommon.     Mr.  Pott,  Sir  B.  Brodie,  and  Curling  relate  cases  of  hydrocele, 
this  kind,  and  attempt  to  explain  the  process  by  which  such  a  recorery 
takes  place  with  more  or  less  success.     A  single  instance  of  the  kind 
has  passed  under  my  hands  for  treatment. 

Charles  C — ,  aet.  64,  came  to  me  at  Guy*s  Hospital  on  Jan.  29th,  Case. 
1863,  with  a  hydrocele  of  the  left  testis,  the  size  of  a  cocoa-nut.  He  had 
had  it  two  years,  and  had  been  tapped  six  times,  having  been  under  my 
care  on  each  occasion.  He  came  under  my  notice  at  this  date,  when  I 
was  about  leaving  the  hospital,  and  I  did  no  more  than  examine  the 
parts,  which  were  tense  and  rather  painful,  telling  the  patient  to  return 
to  me  in  the  course  of  a  few  days,  to  be  relieved.  When  he  came  the 
following  week  all  indication  of  swelling  had  completely  disappeared, 
the  man  assuring  me  that  he  had  gone  to  bed  the  night  of  the  second 
day  before  his  visit  with  a  large  tumour,  and  that  when  he  awoke  it  had 
disappeared.  He  added  also  that  he  had  on  the  following  morning 
passed  a  large  quantity  of  thin  urine.  The  patient  was  a  steady  man 
and  a  widower,  and  told  his  tale  with  all  the  appearance  of  truth  and 
with  some  astonishment.  In  three  months  the  fluid  had  re-collected, 
when  he  was  tapped.  I  will  not  attempt  an  explanation  of  this 
case. 

HJIMATOCELE. 

As  the  term  hydrocele  is  applied  to  the  effusion  of  serous  fluid  into  On 
the  sac  of  the  tunica  vaginalis,  and  of  its  tubular  prolongation  upwards  hamatocele. 
to  the  internal  ring,  as  well  as  into  the  cysts  which  have  been  already 
described  as  being  connected  with  the  testis,  so  the  term  hematocele  is 
employed  to  designate  an  effusion  of  blood  into  the  same  regions.     We 
thus  have — 

A  vaginal  and  an  encysted  hsematocele  of  the  testis. 

A  diffused  and  an  encysted  hsematoccle  of  the  cord.  Diffused  or 

Hematocele  may  occur  in  an  organ  which  had  not  previously  shown  encysted, 
any  symptom  of  disease,  or  it  may  be  associated  with  a  hydrocele.  It 
may  appear  spontaneously  without  an  injury,  or  as  the  result  of  a  blow, 
strain,  or  the  tapping  of  a  hydrocele.  It  may  attack  patients  at  any 
period  of  life,  and  in  certain  rare  cases  at  a  very  early  age,  even  in 
infancy,  and  I  have  the  records  of  a  case  in  which  it  was  said  to  hare 
made  its  appearance  at  two  years  of  age. 

In  the  notes  of  my  cases  various  causes  have  been  assigned  for  its  Causes, 
production.  In  more  than  one  instance  *'  it  appeared  gradually  without 
any  known  cause/'     In  another  *'  it  occurred  when  hard  at  work  push- 
ing a  wheelbarrow,   something  giving   way   with  a  snap."     In  the 
migority  it  came  on  as  an  immediate  consequence  of  a  blow,  and  in 
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Beyeral  as  the  result  of  the  tapping  of  a  hydrocele.  In  all,  however,  the 
resolt  was  the  same — a  more  or  less  rapid  formation  of  a  tamour  in  the 
position  or  neighbourhood  of  the  testicle. 
Symptoms.  S^mptonu  and  diagnosis, — The  symptoms  of  a  hsBmatocele  which  has 
made  its  appearance  without  any  injury  or  assigned  cause  are  very 
obscure,  and  are  pretty  well  summed  up  in  the  prominent  one  of  a 
gradual  and  uniform  enlargement  of  the  organ.  The  swelling  will  vary 
^  in  shape  as  in  a  hydrocele,  but,  like  it  also,  it  may  present  a  more  or 

lesspyriform  outline.  The  testicle  will  always,  iu  the  vaginal  hsemato- 
cele  (on  careful  manipulation  being  made),  be  detected  somewhere  in 
the  sac,  and  usually  at  its  posterior  and  lower  part,  the  peculiar  testicular 
sensation  being  produced  by  slight  pressure. 

When  caused  by  a  sudden  strain  or  injury  the  enlargement  will  be 
more  sudden  and  rapid,  it  will  be  found  to  follow  close  upon  the  receipt 
of  the  accident,  and  tbe  rupture  of  the  blood-vessel  may  even  be 
announced  by  the  sensation  of  a  sudden  snap  or  giving  way. 

The  local  symptoms  will  be  similar  to  those  already  described. 

The  tumour,  at  its  first  appearance,  may  be  somewhat  soft  and  obscure, 
or  clear  fluctuation  may  be  detected  in  it ;  but  if  much  time  be  allowed 
to  pass  before  coming  under  observation,  this  fluctuation  will  not,  in  all 
probability,  be  made  out,  for  the  efl'used  blood  rapidly  coagulates,  and 
gives  rise  to  the  sensation  of  a  solid  growth.  The  sac  of  the  haemato- 
cele,  whether  tunica  vaginalis  or  cyst,  rapidly  alters  in  character  and 
becomes  thick,  and  in  certain  cases,  fibrinous  or  even  cartilaginous ;  at 
first  from  the  coagulation  of  the  flbrine  of  the  blood  upon  its  inner 
surface,  and  in  cases  of  longer  standing  from  distinct  inflammatory 
changes,  brought  about  by  the  presence  of  the  blood  acting  as  foreign 
matter.  In  some  instances  this  thickening  of  the  cyst  is  very  great, 
even  to  the  extent  of  half  an  inch. 

When  a  hsematocele  has  followed  upon  a  hydrocele,  there  will  usually 
be  a  sudden  enlargement  of  the  part  after  the  strain  or  injury,  accom- 
panied with  more  or  less  pain,  this  pain  apparently  depending  upon  the 
amount  of  distension  to  which  the  cyst  has  been  subjected.  Should  it 
follow  the  operation  of  tapping,  it  will,  as  a  rule,  be  recognised  by  the 
escape  of  more  or  less  blood  or  bloody  fluid  at  the  time  of  operation  ; 
and  the  rapid  re-filling  of  the  hydrocele  sac  or  cyst  with  a  more  solid 
and  opaque  material. 

To  form  a  correct  diagnosis  of  hsBmatocele  the  history  of  the  case  is 
most  important,  indeed,  more  so  than  the  local  symptoms,  for  it  is  cer- 
tainly true  that  by  the  latter  alone,  in  some  instances,  it  is  almost  im- 
possible to  make  out  the  true  nature  of  the  affection. 
Summary.  By  way  of  summaty  it  may  be  stated  that  a  hsematocele  is  usually  a 

uniformly  smooth,  tense,  and  non-transparent  tumour,  with  an  indis- 
tinct sensation  of  fluctuation,  but  with  distinct  evidence  of  testicular 
pain  on  pressure.  It  may  be  accompanied  with  pain  during  the  early 
period  of  the  afiection,  from  the  distension  of  the  cyst,  but  not  at  a 
later  date,  or  during  its  chronic  stage,  imless  softening  down.  As  time 
passes  it  will  become  harder,  should  no  symptoms  of  inflammation  show 
themselves ;  but  on  their  manifestation,  evidence  of  suppuration  will 
soon  appear,  for  hsamatoceles  have  not»  as  a  rule,  a  disposition  to  remain 
quiet  like  the  hydroceles,  but  tend  to  open  outwards  by  the  breaking  up 
of  the  coagulated  blood  which  has  been  effused,  and  by  the  inflammatory 
process. 
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The  symptoms  which  indicate  the  presence  of  a  hamatooele  of  the  Symptoms  of 
tpermatic  cord  are  somewhat  similar  to  those  already  descrihed  for  J*JJJ!JJ^q 
yaginal  hiematocele,  the  difference  in  locality  heing  remembered;  it  ^ri^ 
is  generally  produced  by  a  blow  or  strain,  as  in  the  ordinary  vaginal 
hasmatocele.     It  is  to  be  diagnosed  by  the  suddenness  of  its  appearance, 
or  the  suddenness  of  the  enlarged  hydrocele  sac — by  the  opacity  of 
the  swelling,  and  tendency  to  consolidation  which  it  possesses,  also  by 
the   accompanying  ecchymosis  of  the  parts.     Cases  are  recorded  by 
Bowman,  Curling,  and  others,  in  which  this  disease  obtained  enormous 
dimensions,  but  such  examples  are  very  rare ;  indeed,  the  aflfection  is  by 
no  means  common. 

On  the  sonrce  of  the  blood. — A  very  common  question  with  stadents  Ontheioiurce 
18,  as  to  the  origin  of  the  blood  in  these  cases  of  hematocele,  and  in  ?[  ^®  ^^°^ 
the  spontaneous  cases,  and  those  following  a  strain  or  injury  with  an  hnnttocele. 
apparently  sound  testis,  this  question  is  difficult  to  answer.    There  can 
be  little  doubt,  however,  that  a  distinct  rupture  of  some  of  the  vessels, 
probably  veins,  which  ramify  upon  the  body  of  the  testis,  or  on  the 
tnnica  vaginalis,  must  take  place. 

When  occurring  upon  a  hydrocele,  or  after  the  operation  of  tapping, 
it  is  probably  due  to  the  distinct  rupture  or  pei'foration  of  one  of  the 
large  veins  which  ramify  outside  the  tunica  vaginalis,  into  its  interior, 
or  of  one  in  the  body  of  the  testis. 

Scarpa  relates  a  case  of  hematocele  in  which  the  spermatic  artery  was 
wounded,  and  Sir  A.  Cooper  another  in  which  a  distinct  rent  in  the 
tnnica  vaginalis  was  found  on  dissection.  This  latter  condition  is 
probably  the  most  common. 

Tbeatment. — The  treatment  of  hajmorrhage  into  the  tunica  vaginalis.  Treatment  of 
testis,  or  cord,  differs  in  no  respect  from  the  treatment  of  haemorrhage  l«n»»tocde. 
into  any  other  part  of  the  body.  In  the  very  earliest  period  of  its 
occurrence,  rest  in  the  horizontal  posture,  with  the  testicles  well  raised, 
and  the  application  of  ice  or  cold  lotion,  are  the  most  efficient  means  to 
arrest  the  flow  of  blood  and  relieve  pain.  By  such  means  the  blood  may 
also  be  reabsorbed  and  all  future  mischief  prevented.  Should  the  blood, 
however,  remain  fluid  for  a  long  time,  and  no  symptoms  of  reabsorp- 
tion  or  of  inflammatory  action  manifest  themselves,  it  is  a  sound  prac- 
tice to  draw  off  the  fluid  contents  with  a  trocar  and  canula.  I  have 
had  a  ca^q  in  which  this  course  was  adopted  with  good  effect. 

Should  signs  of  inflammation  appear  soon  after  its  occurrence,  cold 
lotions  and  leeches,  with  the  aid  of  saline  purgatives,  may  occasionally 
be  found  efficient  to  arrest  its  progress,  and  to  allow  of  the  subsequent 
reabsorption  of  the  effused  blood.  But  should  symptoms  of  suppuration 
show  themselves,  or  of  the  softening  down  of  the  coagnla,  a  free  in-  Freeincinon. 
cision  into  the  cyst  or  tunica  vaginalis  is  the  only  sound  practice,  the 
whole  semi-solid  contents  being  thoroughly  turned  out,  and  the  interior 
of  the  sac  allowed  to  grainulate.  In  old  and  chronic  cases,  with  thick- 
ened sac  walls,  the  same  treatment  is  also  effectual.  I  possess  the 
records  of  many  cases  in  which  this  plan  was  carried  out  with  marked 
benefit :  in  one  case  of  only  four  months*  duration,  and  in  another  of 
twenty-nine  years,  in  which  the  tunica  vaginalis  was  at  least  half  an 
inch  thick,  and  in  both  a  good  recovery  followed  as  the  result.  I  need 
hardly  add  that  excision  is  rarely  called  for  in  the  treatment  of  these 
•cases,  although  from  difficulties  in  the  diagnosis  it  may  occasionally  have 
been  had  recourse  to ;  1  have  seen  several  such  instances,  bat  beyond 
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BxdtioB.  tlie  loss  of  the  organ  no  eyil  resulted.  In  old  cases  of  heDmatocele,  in 
aged  subjects,  the  practice  of  excision  is  probably  the  best ;  but  in  the 
▼oung,  and  middle-aged,  it  cannot  be  advised.  The  treatment  of 
mBtnatooele  of  the  cord  is  to  be  conducted  on  similar  principles. 

OV  DISSASE8  OF  THE  TESTICLE. 

On  TnflaTmnation  of  the  Testicle. 

On  Under  the  term  OrohHUt  most  authors  have  been  in  the  habit  of 

inflamniAiion  including  the  inflammation  of  two  distinct  portions  of  the  testicle,  and 
or  testicle.      ^^  mixing  up  the  symptoms  of  the  two  affections  to  the  prevention 
of  a  sound  and  clear  understanding  of  the  subject.    In  the  present 
DiTiskm  of    psge  I  shall  attempt,  as  far  as  I  can,  to  separate  the  two,  and  to  describe 
■ol^eet.         inflammation  of  the  epididymis  as  one  affection,  and  inflammation  of 
the  true  secreting  gland  as  another,  calling  the  former  «pt(2uiymi^w,  and 
the  latter  orekitis.    In  certain  cases,  it  is  true,  both  structures  are  in- 
volved in  the  inflammatory  action,  and  to  this  state  I  shall  apply  the 
term  tesHtU ;  the  three  words  accurately  indicating  the  true  seat  of 
the  malady,  and  their  use,  consequently,  tending  to  facilitate  its  better 
study. 

All  Surgeons  will  be  ready  to  admit  the  distinctness  of  these  two 
parts,  viz.  the  epididymis  and  the  gland,  anatomically  and  physio- 
logically ;  it  is  as  well  also  to  acknowledge  that  pathologically  they 
are  constantly  divided,  and  I  am  certain,  that  to  the  student  of  the 
affections  of  this  organ,  such  a  division  tends  to  a  more  ready  dis- 
crimination and  appreciation  of  the  several  diseases  of  the  testicle. 

As  a  preliminary  to  the  more  special  clinical  and  pathological  con- 
sideration of  these  diseases,  the  following  observations  of  Sir  J.  Paget, 
as  given  by  Curling,  upon  the  development  of  the  epididymis  and  testis, 
may  be  read  with  interest  and  advantage. 
Development      Sir  J.  Paget  observes  '*  that,  in  the  normal  course  of  human  develop- 
of  genital       ment,  the  proper  geuital  organs  are  in  either  sex  developed  in  two 
^'B*"*-  distinct  pieces,  namely,  the  part  for  the  formation  of  the  generative 

substance,  the  testicle  or  ovary,  and  the  part  for  the  conveyance  of 
that  substance  out  of  the  body,  the  seminal  duct  or  ovi-duct.  The 
testicle,  or  ovary,  as  the  case  may  be  (and  in  their  earliest  periods 
they  cannot  be  distinguished)  is  formed  on  the  inner  concave  side  of 
the  corpus  Wolffianum,  and  the  seminal  or  ovi-duct,  which  is  originally 
an  isolated  tube  closed  at  both  extremities,  passes  along  the  outer 
border  of  that  body  from  the  level  of  the  formative  organ  above,  to 
the  cloaca  or  common  sinus  of  the  urinary,  genital,  and  digestive  sys- 
tems below.  The  perfection  of  development  is  attained  only  by  the 
conducting  tube  acquiring  its  just  connections  at  once  with  the  for- 
mative org^n,  and  thi-ou^h  the  medium  of  the  cloaca  with  the  exterior 
of  the  b^y.  The  sexual  character  is  first  established  when,  in  the 
male,  the  formative  and  conducting  organs  become  connected  by  the 
development  of  intermediate  tubes  which  constitute  the  epididymis ; 
or  when,  in  the  female,  a  simple  aperture  is  formed  at  the  upper  ex- 
tremities of  the  conducting  tube,  and  is  placed  closely  acyacent  to  the 
formative  organ.  In  both  sexes  alike  the  lower  extremities  of  the 
conducting  tubes  first  open  into  the  common  cloaca,  and  subsequently, 
when  that  cavity  is  partitioned  into  bladder  and  rectum,  or  bladder. 
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vagina,  and  rectum,  they  acquire  in  each  their  just  connections,  and 
beoome,  in  the  male,  the  peif ect  vasa  deferentia,  and,  in  the  female. 
Fallopian  tubes  and  uterus." 

I  will  remind  the  student  that  the  epididymis  naturally  forms  the 
posterior  part  of  the  testicle,  and  the  secreting  portion,  or  true  gland, 
the  anterior ;  that  the  former  in  a  perfectly  healthy  state  is  only  indis- 
tinctly felt,  the  vas  deferens  on  being  traced  downwards  from  the  cord 
losing  itself  as  it  were  in  this  part.  The  body  of  the  gland  is  always 
to  be  made  out  by  its  smooth  and  elastic  globular  form. 

On  Epididymitis,  or  Inflammation  of  the  Seminal  Dnct. 
Inflammation  of  the  epididymis  is  almost  always  a  consecutive  affec-  Epididymitif. 
tion,  and  occurs  in  aftsociation  with  gonorrhcea,  or  as  the  result  of 
some  irritation  of  the  prostatic  urethra,  such  as  the  presence  of  a 
calculus,  or  the  passage  of  a  sound  or  litbotrite.  It  is  due  to  an  ex- 
tension of  inflammation  from  the  urethra  down  the  vas  deferens  to 
the  epididymis,  it  is  an  inflammation  of  the  seminal  duct  and  not  of 
the  seminal  gland.  It  generally  comes  on  suddenly,  and  is  attended 
with  considerable  pain ;  a  marked  enlargement  of  the  epididymis,  or 
posterior  part  of  the  testicle,  forming  its  chief  local  symptom.  It  is 
constantly  preceded  by  severe  pain  in  the  anal  and  iliac  fossse,  and  is 
accompanied  by  special  tenderness  of  the  part,  this  tenderness  being 
readily  traceable  up  the  cord,  which  is  occasionally  swollen  and  OMie- 
matous;  it  is  usually  attended  with  oedema  and  redness  of  the  scrotum 
over  the  inflamed  tube. 

The  enlargement  of  the  epididymis  is  very  rapid,  and  in  some  in- 
stances very  great.  It  invariably  assumes  a  special  outline  when 
uncomplicated,  tliat  is  when  confined  to  this  special  part,  the  epi- 
didymis appearing  of  a  boat  or  truncated  half-moon  shape,  holding  the 
body  of  the  testicle  in  its  concavity.  The  lower  portion  of  this  body 
is  usually  the  most  enlarged,  being  composed  of  the  greater  number  <^ 
the  convolutions  of  the  tubes,  and  consequently  containing  more  con- 
nective tissue,  for  it  is  from  the  infiltration  with  inflammatory  effusion 
of  this  connective  tissue  around  the  inflamed  seminal  duct  that  this 
enlargement  is  produced. 

The  affection  generally  is  an  acute  one,  it  comes  on  suddenly,  runs  Generally 
a  rapid  course,  and  is  accompanied  in  most  patients  by  some  constitu-  *cu^- 
tional  disturbance.    In  some  subjects  this  is  very  severe,  in  others  it 
is  of  a  milder  description,  the  sharpness  of  the  inflammation  and  the 
peculiarity  of  the  patients  influencing  the  severity. 

It  is  at  times,  however,  complicated  with  other  conditions,  such  as  Complies- 
an  inflammation  of  the  true  secreting  portion  of  the  testicle,  but  this  **°°** 
oomplication  invariably  occurs  as  a  secondary  symptom,  and  is  pro- 
duct by  the  direct  extension  of  the  disease  from  the  seminal  duct  to 
the  gland.  I  have  never  seen  a  genuine  orchitis,  or  inflammation  of 
the  seminal  gland,  as  a  result  of  gonorrhoea,  except  as  an  extension  of 
the  inflammation  from  the  epididymis,  and  it  is  in  quite  exceptional 
examples  of  this  afiection  that  the  body  of  the  testicle  is  ever 
involved. 

When  the  gland  itself  is  inflamed,  the  diagnosis  is  readily  made,  the  Orchitis, 
enlargement  and  great  tenderness  of  the  part  clearly  indicating  what 
is  the  matter.    The  whole  organ  presents  an  expanded  but  flattened 
aspect,  the  swelling  of  the  epididymis  posteriorly,  and  of  the  body  of 
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the  testis  anteriorly  producing  this  peculiar  laterally  flattened  outline. 
The  two  inflamed  parts  will,  however,  he  always  felt  distinct  from  each 
other,  and  can  he  readily  distinguished.    There  is,  however,  a  second 
complication  of  epididymitis,  which  b  more  common  than  the  one  just 
Hydroeele.     described,  and  that  is,  the  effusion  of  fluid  into  the  tunica  vaginalis, 
the  production  of  an  acute  hydrocele,  and  I  am  disposed  to  think  that 
it  is  this  apparent  swelling  of  the  organ  which  has  given  rise  to  the 
mistaken  idea  that  true  testitis  is  a  common  affection  after  gonorrhoea. 
The  enlargement  of   the  organ  irom  such  a  condition  is,  however, 
very  different   from  that  already  descrihed  as  due  to   an  inflamed 
gland;  it  is  more  globular,  tense,  and  elastic;  it  is  certainly  equally 
painful  with  that  affection,  but  its  true  nature  can  be  readily  made  out 
by  its  translucency  and  by  the  presence  of  fluctuation  on  palpation. 
It  is  the  result  of  a  direct  extension  of  the  inflammation  from  the 
epididymis  to  the  tunica  yaginalis,  and  the  following  explanation  of 
its  occurrence  by  Qendrin,  as  given  by  Curling,  who  assents  to  its 
soundness,  seems  most  satisfactory,  for  it  is  certainly  home  out  by 
clinical  observation.    He  says,  "when  the  subserous  cellular  tissue, 
which  always  participates  in  the   inflammation  of    a  serous  mem- 
brane,  penetrates  into  the  interior  of  an  organ,  it  becomes  a  ready 
means  of  communicating  the  inflammatory  action,  but  when  the  con« 
tiguous  organ  in  subjacent  parts  is  of  a  different  structure j.  from  that 
of   the  cellular  tissue,  the  extension  of  inflammation  inwards  is  checked. 
Thus,  in  the  case  of  the  inflamed  tunica  vaginalis,  the  cellular  tissue 
readily  transmitted  the  morbid  action  to  the  epididymis,  but  the  tunica 
albuginea  arrrested  its  progress  to  the  body  of  the  testicle,  and  this  ex- 
plains the  fact,  that  after  inflammation  of  the  tunica  vaginalis  excited 
by  iigection,  the  body  of  the  gland  is  rarely  found  to  sufl'er.    On  the 
other  hand,  the  epididymis  is  seldom  attacked  with  inflammation  with- 
out the  disease  being  quickly  propagated  to  the  tunica  vaginalis."  The 
hydrocele,  as  a  rule,  however,  disappears,  as  the  disease  subsides  in  the 
epididymis,  it  being  exceptional  for  the  former  condition  to  remain  when 
its  cause  has  been  removed.    As  a  consequence  of  this  epididymitis,  it 
is  by  no  means  uncommon  for  a  considerable  thickening  of  the  seminal 
ducts  and  of  their  surrounding  cellular  tissue  to  remain  for  many  weeks 
or  even  months.     In  the  majority  of  cases,  however,  this  result  does  not 
take  place,  for  in  the  healthy  subject  there  is  every  reason  to  believe 
that  with  the  inflammation  all  efl'usion  disappears,  and  the  organ  is 
left  as  sound  as  it  was  before.  In  the  cachectic  patient  this  happy  event 
does  not,  however,  always  take  place,  and  more  or  less  thickening  of  the 
inflamed  part  will  generally  be  observed,  the  epididymis  feeling  indu- 
rated and  enlarged,  and  in  parts  nodulated  and  cordy.     It  has  been  a 
disputed  point  by  pathologists  whether  this  condition  ever  leads  to  an 
atrophy  or  destruction  of  the  testicles,  or  whether  it  has  any  influence 
upon  the  true  function  of  the  organ  in  causing  sterility,  and  upon  this 
point  I  have  no  positive  facts  to  bring  forward,  but  I  have  certainly 
seen  a  wasting  of  the  glandular  structure  of  the  testicles  after  inflam- 
mation, the  result  of  an  epididymitis.    In   one  instance  I  witnessed 
inflammation  of  the  body  of  the   testis  in  a  young  man  who  married 
at  a  time  when  he  had  a  marked  induration  of  the  epididymis,  the  result 
of  an  attack  of  inflammation  some  months  previously ;  and  I  entirely 
attributed  the  inflammation  in  his  case  to  the  retention  of  seminal 
secretion  from  the  obstruction  to  the  seminal  duct,  the  result  of  the  old 
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epididymitis.  We  know,  also,  that  all  ducts  or  canals  are  liable  to  ob- 
struction  or  to  stricture  when  surrounded  by  organized  inflammatory 
products ;  and  it  is  only  right  to  believe  that  the  spermatic  ducts  are 
obedient  to  the  same  law  which  governs  others.  This  result  may  not, 
however,  be  very  common,  although  it  may  certainly  occur. 

It  has  been  generally  asserted,  on  the  dictum  of  Sir  A.  Cooper,  that 
the  left  side  Is  the  one  more  often  attacked  in  cases  of  epididymitis,  but 
Mr.  Curling,  in  his  admirable  treatise  on  the  testes,  tabulated  the  col- 
lected experience  of  many  Surgeons,  and  showed  that  in  138  cases  of 
so-called  consecutive  orchitis,  the  right  testis  was  the  seat  of  the  dis-  Ei^t 
ease  in  78  examples,  the  left  in  49,  and  both  glands  in  11.     My  own  testicle  most 
figures  bear  out  the  truth  of  these  conclusions,  for  of  73  examples  of  Jj^JSl?^ 
epididymitis  35  were  of  the  right  organ,  25  of  the  left,  4  were  double, 
and   in    9  the  fact  was   not  stated.     The  right  organ  w,  therefore^ 
more  often  affected  than  the  left^  but  the  reverse  obtains  in  hydrocele, 
in  which  the  left  side  is  the  most  frequent  seat  of  disease. 

With  respect  to  the  cause  of  the  disease  I  took  some  pains  dvring  the  As  to  the 
eight  years  I  was  registrar  at  Guy's  Hospital  to  find  out  if  the  *^*"J^®'  ^j^ 
general  opinion,  that  the  epididymitis  usually  supervened  on  the  dis-  ****  ^ 
appearance  of  the  urethral  discharge,  was  correct,  and  whether  it  was 
relieved  on  its  reappearance ;  or  if  it  could  be  traced  to  any  peculiarity  in 
the  treatment  of  the  gonorrhoea,  to  any  neglect,  or  other  cause ;  and  I 
must  confess  that  I  was  not  able  to  connect  these  phenomena  in 
any  way.  It  appeared  that  the  epididymitis  made  its  appearance 
during  all  stages  of  the  complaint,  and  under  every  kind  of  condition, 
when  injections  were  employed,  and  when  they  were  not,  when  copaiba 
and  cubebs  had  been  taken,  and  when  they  had  not.  That  m  some  cases 
the  diminution  of  the  discharge  and  appearance  of  the  epididymitis 
were  coincident  is  quite  true,  but  such  a  result  is  only  consistent  with 
the  general  rule,  that  an  inflammation  set  up  in  one  part  tends  to  relieve 
an  inflammation  existing  in  another,  and  more  particularly  in  a  neigh- 
bouring (tissue.  It  appeared  in  the  m^ority  of  cases  of  neglected 
gonorrhoea,  and  in  others  in  which  strong  injections  had  been  recklessly 
employed,  but  more  particularly  in  the  cachectic  and  irregularly  living 
patients,  who  had  been  utterly  regardless  of  their  afiection,  and  had 
taken  no  means  to  keep  the  testes  well  suspended. 

Treatment  of  epididymitis. — The  treatment  of  this  aflection  must  Treatment, 
depend  upon  the  intensity  of  the  inflammation,  and  the  severity  of  the 
local  and  constitutional  symptoms  which  it  produces.  Rest  in  the  hori- 
zontal posture,  with  elevation  of  the  testes  or  even  of  the  pelvis,  active 
purgatives,  with  saline  medicines,  combined  in  acute  cases  with  tartar 
emetic,  colchicum  wine,  and  hot  poppy  fomentations  to  the  part,  are  often 
sufficient  to  check  the  disease  at  its  onset,  and  to  prevent  its  passing 
into  a  chronic  stage.  It  is  also  a  wise  measure  to  administer  an  opiate 
at  night.  When  the  local  symptoms,  with  pain,  are  very  severe,  leeches 
may  be  applied  to  the  neck  of  the  tumour  as  the  best  place,  or 
one  of  the  turgid  veins  in  the  scrotum  may  be  opened.  The  use  of 
mercury,  except  as  a  purge,  does  not  appear  to  be  of  much  value, 
although  it  has  the  support  of  many  experienced  and  trustworthy 
Surgeons ;  personally  I  object  to  its  use,  as  being  unnecessary  in  the 
acute  affection. 

Should  our  patient,  from  social  reasons,  object,  or  be  unable  to  keep  at 
rest,  the  parts  must  be  well  supported  by  a  suspensory  bandage,  or  b|: 
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Saspeniiou. 


Fm.  827. 


Pancture. 


Preuore 
with  or 
without 
mercury. 


a  handkerchief  folded  crosswajs  in  a  tranglo,  the  apex  of  which  is 
well  braced  ap  posteriorly  by  a  piece  of  tape,  or  bandage,  and  the  bnse 
attached  firmly  to  a  band  brought  round  the 
waist,  and  the  same  treatment  pursued  as  we 
have  already  indicated.     (Fig.  327.) 

In  the  earliest  stage  of  the  disease,  ice  is 
of  g^reat  value  as  a  local  application. 

The  treatment  by  compression  has  also  its 
advocates,  who  speak  strongly  of  its  ad- 
vantages. In  former  times  it  was  carried 
out  by  means  of  strapping;  in  the  more 
recent  by  means  of  an  india-rubber  bag.  I 
have  used  it  but  little  in  the  acute  affection, 
but  in  the  more  chronic  or  subacute  stage  of 
the  disease,  when  the  disease  has  passed 
into  an  inactive  stage,  and  little  but  the 
product  of  the  inflammatory  process  remains 
behind,  the  treatment  by  pressure  appears 
very  valuable,  indeed  more  so  than  any  with 
which  I  am  acquainted,  for  nothing  tends 
more  to  hasten  tiie  absorption  of  the  inflam- 
matory product.    (Pig.  331.) 

Vidal's  plan  of  puncturing  the  tunica  vaginalis,  or  even  the  testis 
itself,  has  been  freely  practised  by  some  English  Surgeons.  Messrs. 
H.  Smith  and  Hutchinson  advocate  the  practice,  and  speak  highly  of 
its  value.  I  give  it  on  their  authority.  I  have  never  seen  a  case  call- 
ing for  so  severe  a  measure.  An  incision  into  the  tuni(*a  vaginalis  may 
be  made  with  impunity  when  tension  exists,  but  I  should  hesitate  to 
puncture  the  testicle  unless  suppuration  were  present. 

If  mercury  is  ever  needed  in  this  affection,  it  is  at  the  chronic  stage, 
for  its  power,  doubtless,  lies  in  its  tendency  to  produce  disintegration 
of  tissue,  and  more  particularly  of  inflammatory  products,  the  organiza- 
tion and  subsequent  contraction  of  which  in  and  around  the  sper- 
matic ducts  produces  the  special  evil  eflects  of  epididymitis.  When 
I  have  had  occasion  to  use  it,  I  have  done  so  as  an  ointment  applied 
to  the  part,  with  pressure,  and  have  had  good  results  from  such  a 
practice,  but  how  far  my  success  has  been  due  to  the  pressure  alone 
I  am  unable  to  say.  Of  late  I  have  been  accustomed  to  employ  simple 
pressure  in  these  cases,  and  have  no  reason  to  believe  my  success  has 
been  less  favourable  than  previously.  Tonics  have  been  administered 
freely  in  all  these  cases. 

Should  suppuration  take  place  as  a  consequence  of  epididymitis,  a 
result  which  occasionally  happens,  it  is  well  to  open  the  abscess  early, 
and  that  pretty  freely,  for  by  such  a  practice  the  discharge  finds  easy 
vent,  and  n  good  recovery  is  more  likely  to  occur,  while  the  formation 
of  sinuses  is  prevented.  Water  dressing  to  the  part,  and  the  use  of 
the  suspensory  bandage,  are  the  best  local  means,  but  tonics  and  good 
living  are  also  generally  required. 


On  Acute  Orchitis,  or  Inflammation  of  the  Seminal  Olaxkd. 

On  orchitis.        Orchitis  or  inflammation  of  the  seminal  gland  for  the  most  part 
occurs  as  an  acute  affection,  as  the  result  of  an  iryury,  but  it  appears 
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at  times  spontaneously  without  any  such  cause,  and  more  particularly 
in  connection  with  parotiditis,  or  mumps.  As  already  stated,  it  may 
be  due  to  an  extension  of  inflammation  from  the  epididymis  or  sper- 
matic duct,  but  it  rarely,  if  ever,  takes  place  as  a  primary  affection  in 
connection  with  gonorrhoea. 

Acute  orchitis  may  also  attack  the  gland  in  its  descent  into  the  Orchitis  of 
Bcrotum.  The  following  case  illustrates  this  fact :  —Robert  H — ,  aet.  12,  malpUced 
was  brought  to  me  at  Guy's  Hospital  on  June  20th,  1859,  under  the  *"**^- 
following  circumstances: — The ri^ht  testicle  was  not  to  be  felt,  having 
evidently  not  descended  from  the  abdomen.  The  lef6  had  put  in 
its  first  appearance  at  the  external  ring  three  days  before  the  boy's  appli- 
cation to  me,  he  having  experienced  pain  in  the  groin,  extending  upwards 
towards  the  loin  for  two  weeks  previously.  On  walking  into  the  room 
it  was  at  once  observed  that  his  body  was  bent  unusually  forwards,  and 
that  his  movement  was  much  restrained.  On  examination  the  testicle 
was  readily  felt  in  the  left  groin,  havinsr  passed  down  the  canal,  and 
partially  through  the  external  ring.  The  gland  was  of  a  large  size, 
about  as  big  as  an  egg,  and  remarkably  tender.  The  horizontal 
posture  was  ordered  to  be  maintained,  with  the  thigh  flexed,  and  cold 
lotion  or  ice  applied.  In  three  days  the  symptoms  had  somewhat 
abated,  and  at  the  end  of  the  week  the  swelling  was  much  less.  On 
July  11th,  or  the  twenty-first  day  after  coming  under  observation, 
the  testicle  had  passed  the  external  ring,  although  resting  close  to 
it  in  the  scrotum.  In  another  week  all  pain  had  subsided;  the 
testis  was  free,  and  the  patient  disappeared  from  observation,  being 
quite  well. 

On  August  16th,  1871, 1  saw  with  Mr.  Forman,  of  Stoke  Newington,  Acute 
a  case  of  acute  infiammttion  of  the  left  testis  which  was  at  the  internal  mflanunation 
ring  in  a  boy,  a»t.  14.     It  was  accomj)anied  with  severe  local  andabdo-  ^idescended 
minal  pain,  con!«tipation,  and  vomiting,  leading  Mr.  Forman  to  suspect  testis, 
the  presence  of  a  hernia.     When  I  saw  the  patient  with  these  symptoms  simttlating 
and  found  an  inflamed  painful  inguinal  swelling  the  size  of  an  egg,  I  *^®""** 
explored  the    swelling   with   a   scalpel,   and   discovered    the   tunica 
vaginalis  filled  with  pus  and  a    small  undeveloped  testis.     All    the 
symptoms  speedily  subsided  after  the  operation,  and  a  good  recovery 
ensued. 

The  91/mptoms  of  acute  orchitis  are  very  marked,  and  its  diagnosis  is  Symptoms, 
easy,  for  the  rapid  enlargement  of  the  body  of  the  gland,  its  flattened 
oval  form,  and  extreme  tenderness,  are  very  characteristic.  The  patient 
will  complain  of  its  weight,  and,  if  standing,  he  will  probably  assume 
a  bent  posture.  The  disease  will  bo  accompanied  by  extreme  local 
tenderness,  and  pain  of  a  dull,  aching  character,  which  passes  up  the 
loins,  round  the  hips,  and  often  down  tlie  thighs.  The  scrotum  will 
probably  manifest  some  symptoms  of  inflammation,  such  as  swelling, 
redness,  heat,  and  increased  vascularity. 

The  constitutional  symptoms  will  vary  according  to  the  sns- 
ceptibility  of  the  subject  of  the  disease,  in  some  cases  being  very 
severe,  in  others  less  so.  They  will  be  those  of  general  irritative 
fever. 

In  exceptional  examples  of  this  acute  aff'ection  there  will  be  some 
effusion  of  fluid  into  the  tunica  vaginalis,  but  this  complication  is  not 
to  common  after  acute  orchitis  as  after  epididymitis,  for  reasons  which 
have  been  already  given. 
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As  a  rule,  it  may  also  be  araerted  that  acute  orchitis  tends  towards 
recovery,  and  seldom  terminates  in  suppuration,  unless  it  be  of  the 
tubercular  form,  or  affecting  very  cachectic  patients.  In  one  known 
example  it  ended  in  gangrene  of  the  part;  this  case  was  recorded 
by  the  late  Mr.  Harvey  Ludlow,  in  his  unpublished  Jacksonian  prize 
essay.  The  case  was  under  the  care  of  Mr.  Stanley,  who  was  in« 
duced  to  cut  into  the  gland,  from  the  severity  and  obstinate  character 
of  the  pain,  and  a  black  gangrenous  cavity  was  exposed,  which  was  seen 
after  death  to  have  occupied  half  the  organ.  I  have  the  records  of  a 
case  in  which  the  patient  stated  that  one  testicle  sloughed  out  after  in- 
flammation six  months  previously :  the  man  came  under  treatment  for 
Gland  inflammation  of  the  other,    l^he  termination  by  suppuration,  however, 

occasionally  occasionally  takes  place,  and  numerous  are  the  examples  of  this  condi- 
suppantet.  tion  which  I  possess.  These  cases  also  may  at  times  end  favourably,  the 
abscess  healing  without  any  evil  result,  but  too  frequently  the  discharge 
of  the  abscess  ends  in  what  has  been  variously  described  as  benign  fun- 
gus of  the  testis,  granular  swelling,  or  hernia  testis.  The  latter  is  the 
most  correct  and  intelligible  name,  the  affection  being  the  result  of 
rupture  or  ulceration  of  the  tunica  albuginea,  and  the  gradual  extru- 
sion or  hernia  of  the  tubuli  of  the  gland,  the  extruded  gland  being 
covered  with  granulations.  The  true  nature  of  this  affection  was  first 
described  by  Sir  W.  Lawrence  in  1808,  '  Edinburgh  Med.  and  Surg. 
Journal,'  vol.  iv,  p.  257. 

▲cnte  orchitis  as  a  consequence  of  parodititiB  or  mumps  is  a  well- 
recognised  affection,  although  it  may  be  difficult  to  explain  the  connec- 
tion between  the  two  diseases ;  it  is  described  by  some  Surgeons  as  a 
kind  of  metastasis,  but  there  are  no  published  facts  tending  to  support 
this  view;  no  one,  however,  is  disposed  to  deny  that  the  one  affection 
occurs  in  connection  with  the  other.  The  disease  is  not  usually 
very  severe,  and  it  commonly  passes  away  with  little  treatment, 
leaving  the  testicle  generally  sound,  few  cases  being  recorded  of 
atrophy  of  the  glands  attributable  to  this  disease.  The  symptoms  are 
precisely  similar  to  those  already  described,  and  need  no  further 
illustration. 

Treatment  of  acute  orchitis.— The  ordinary  principles  of  treatment 
applicable  to  local  inflammation  in  general  are  to  be  acted  on  in 
the  treatment  of  this  affection.  Rest  in  the  horizontal  posture,  with 
elevation  of  the  parts  and  warm  fomentations,  are  essential  points  for 
observation ;  leeching  the  groin  or  local  venesection,  and  saline  pur- 
gatives with  sedatives  are  the  chief  remedies.  The  disease  has  a 
tendency  to  get  well  by  itself,  and  unless  badly  treated,  or  neglected, 
or  attacking  very  cachectic  subjects,  this  result  will  generally  be 
attained.  In  extremely  severe  examples,  where  the  inflammation  runs 
high,  tartar  emetic  in  full  doses  is  a  most  valuable  drug ;  and  colchi- 
cum,  in  half-drachm  doses  of  the  wine,  with  saline  purgatives,  often 
acts  like  a  charm.  Opium  in  full  doses  may  also  be  given  where  pain 
is  severe,  and  constitutional  disturbance  g^eat.  An  acute  attack,  how- 
ever, generally  runs  its  course  in  about  ten  days,  and  seldom  ends  other- 
wise than  well.  At  other  times  the  local  application  of  ice  is  most 
beneficial. 


Auociaiion 
of  orchitis 
with 
parotiditis. 


Treatment. 
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On  Chronio  Oreliitis. 


Of  the  true  diseases  of  the  seminal  gland  chronic  inflammation  is  0^  chronic 
the  most  common,  and  is  sometimes  a  consequence  of  the  acute  affec-  ®'^**^- 
tion,  often  the  result  of  an  injury,  but  most  frequently  it  is  induced  by 
some  special  constitutional  condition,  such  as  gout,  tuberculosis,  and 
more  particularly  syphilis. 

The  symptoms  of  chronic  orchitis,  when  depending  on  the  majority 
of  these  causes,  are  much  alike  ;  they  differ  only  in  some  minor, 
although  important  points.  In  the  inflammation  due  to  the  syphilitic 
virus  the  symptoms  are  somewhat  peculiar,  and,  as  the  diagnosis  of  the 
affection  is  important,  it  will  receive  at  our  hands  a  special  considera- 
tion. The  subject  will  consequently  be  divided  for  consideration  into 
the  ordinary  forms  of  chronic  orchitis  and  syphilitic  orchitis. 

Symptoms  and  diagnosis  of  chronic  orchitis. 

The  most  important  point  in  the  natural  history  of  chronic  orchitis  Symptnmt. 
is  its  insidiousness ;  it  comes  on,  unless  following  an  acute  attack,  so 
unmarked  by  any  special  symptoms,  and  unaccompanied  by  pain, 
that  in  certain  examples  it  is  only  by  the  increased  size  of  the  gland 
that  the  patient  is  induced  to  seek  advice.  In  other  cases,  however, 
this  swelling  is  accompanied  by  pain  of  a  dull  and  aching  character. 
In  the  early  stage  of  the  disease  the  gland  may  be  more  or  less  painfhl 
on  manipulation,  but  in  a  more  advanced  condition,  or  in  a  very  chronic 
case,  no  local  pain  will  be  experienced,  even  on  somewhat  rough  mani- 
pulation, and  in  these  examples  even  the  ordinary  testicular  sensation 
will  fail  to  be  excited  on  firm  pressure.  The  general  appearance,  also, 
of  the  testicle,  the  subject  of  this  affection,  is  somewhat  peculiar  ;  it 
is  not  pyriform  or  globular,  as  in  hydrocele  and  many  other  affections 
of  the  gland,  but  has  a  peculiar  flattened  outline  from  side  to  side, 
and  a  smooth  even  surface — unless  the  disease  be  associated  with  some 
effusion  into  the  tunica  vaginalis,  when  the  tumour  will  naturally 
assume  more  the  shape  of  a  vaginal  hydrocele.  But  the  simple  affec- 
tion is  rarely  associated  with  such  a  complication,  and  when  it  is,  the 
fluid  is,  as  a  rule,  secreted  in  very  small  quantities.  The  epididymis,  in 
exceptional  examples,  may  be  slightly  enlarged  and  thickened,  from  the 
extension  of  the  inflammation  to  its  tissue;  but  when  this  does  take 
place  it  will  rarely  be  to  any  great  extent. 

There  are  seldom,  also,  any  constitutional  symptoms  worthy  of 
remark,  except  in  cachectic  and  irritable  patients,  when  the  dull 
aching  pain  of  the  part  will  generally  give  rise  to  some  general  irri- 
tability of  the  patient's  condition,  and  an  anxious  expression  of 
countenance. 

The  pathology  of  this  affection  is  not  difficult  to  understand,  for  it  Pathology, 
is  precisely  similar  to  that  of  chronic  inflammation  of  any  other  part. 
It  consists  of  a  more  or  less  often  infiltration  of  the  gland  with  an 
organixable  or  organized  material,  which  separates  the  secreting  tubal! 
and  acts  on  them  in  different  ways,  according  to  the  amount  of  fibrin 
poured  out  between  them  and  the  amount  of  pressure  to  which  they 
are  subjected.  In  some  cases  the  inflammatory  product  is  diffused  very 
generally  between  the  tubuli,  in  others  it  is  deposited  in  irregular 
masses  ;  but  when  the  material  poured  out  is  very  great,  and  is  equally 
diffused  between  the  meshes  of  the  testis — that  is,  when  the  disease  n 
extensive  or  of  long  standing — that  condition  of  gland  is  probably 
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produced  which  is  indicated  by  an  utter  absence  of  the  natural  sensation 
of  the  organ  on  handling  or  on  firm  pressure ;  and  in  this  stage,  short 
of  tbe  breaking-up  of  tissue,  there  is  the  greatest  anxiety  for  the 
subsequent  maintenance  of  the  integrity  of  the  organ.  Should  tbe 
disease  make  a  favourable  progress  towards  recovery,  und  this  inflam- 
matory product  be  re-absorbed,  the  pressure  will  be  proportionately 
remoYed  from  the  delicate  tubuli  of  the  organ,  and  with  this  condition 
the  natural  testicular  sensation  will  be  restored.  This  point — which 
should  always  be  looked  for  in  the  treatment  of  these  cases — is  one 
of  gpreat  value  as  indicative  of  recovery. 

Should  the  inflammatory  product  soften  down,  as  it  will  in  the 
delicate  and  cachectic  subject,  suppuration  will  take  place,  and  in 
proportion  to  its  extent  will  the  liability  to  a  hernia  tettU  be 
manifested. 

And,  again,  should  this  inflammatory  product  proceed  to  a  more 
permanent  organization,  and  contract,  tbe  delicate  tubuli  of  the 
testicle  will  necessarily  suffer  in  proportion  to  the  extent  of  tbe  part 
involved,  and  an  atrophy  of  the  organ  will,  as  a  consequence,  be 
the  result. 

All  these  results  are  met  with  in  practice  in  various  degrees,  and  in 
greater  or  less  frequency,  the  general  condition  of  tbe  patient  having 
a  more  important  influence  in  determining  the  result,  even  than 
the  treatment;  but  I  may  add  that  there  are  ^^ivf  affections  which 
are  more  amenable  to  good  treatment  than  the  one  now  under  con- 
sideration. 
Tnbercnlar  When  the  disease  is  remarkably  insidious  in  its  advance,  slow  in 

diseaieof  its  progress,  and  painless  in  its  character;  when  the  patient  is 
cachectic  and  irritable,  with  an  anxious  countenance,  a  disposition  to  a 
hot  skin,  and  other  symptoms  of  constitutional  irritation ;  and,  more 
particularly,  when  the  disease  ends  in  suppuration,  as  it  in  all  pro- 
bability will  when  coming  on  and  progressing  in  tbe  manner  just 
indicated,  it  is  reasonable  to  believe  that  the  organ  is  the  seat  of  Mer- 
^ulur  mischief,  disorganization  of  the  testis  taking  place  as  a  result. 
It  must  be  added  that  in  these  cases  the  tubercular  affection  is  pro- 
bably of  the  infiltrating  or  miliary  tubercular  form,  and  not  of  that 
crude  nature  which  runs  a  different  course,  and  to  which  attention  will 
subsequently  be  directed. 
Gouty  In  gouty  inflammation  of  the  organ  the  symptoms  are  not,  as  a 

inflammatioii  rule,  so  chronic  as  they  are  in  the  class  of  cases  to  which  we  have  just 
of  testis.  alluded.  Indeed  they  may  more  rationally  be  described  as  being  of  a 
subacute  nature,  for  although  generally  coming  on  slowly,  they  are 
manifested  by  greater  local  tenderness  and  pain ;  the  pain  will  also  at 
certain  periods  be  considerably  aggravated,  und  most  probably  this  will 
be  the  case  at  night.  The  disease  has  alao  a  strong  tendency  towards 
recovery,  and  not  towards  disorganization  of  the  testis.  Besides  these 
symptoms,  others  indicating  a  gouty  disposition  will  probably  be  pre- 
present,  such  as  acidity  of  stomach,  a  loaded  condition  of  the  urine,  and 
a  more  or  less  distinct  history  of  gout.  There  will  also  be  frequent 
nocturnal  pains  in  the  opposite  testicle,  of  a  darting  character,  lead- 
ing the  patient  to  fear  a  double  attack,  and  when  these  pains 
occur  they  are  valuable  as  diagnostic  symptoms,  in  connection  with 
others. 
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Symptoms  and  diagnosis  of  syphilitic  orcliitis. 

That  syphilitic  inflammatory  disease  attacks  the  testicle  as  it  may  any  Sjrpliilitic 
other  gland  or  texture  of  the  body,  whether  within  or  without,  seems  a  Jj^JJ,'*  °' 
tolerably  well-recoznii>ed  pathological  fa(;t  at  the  present  day,  and  to 
my  colleague  Dr.  Wilks  is  due  the  creditof  bringing  this  suhject  clearly 
before  the  profession.  It  remains  for  us  now  to  compare  our  clinical 
observation  with  pathological  knowledge,  and  to  point  out  such  sym- 
ptoms as  may  aid  in  the  recognition  of  syphilitic  inflammation  as  affect- 
ing the  seminal  gland  tissue. 

But  before  doing  so  it  may  be  well  briefly  to  consider  in  what  way  the  Peealiarity  of 
syphilitic  differs  from  other  forms  of  inflammation,  as  this  will  tend  to  •yphiliUc 
help  us  in  the  special  application  of  the  subject  to  the  local  affection ;  and  j^  gcnSll!"* 
fortunately,  for  the  sake  of  brevity,  the  points  of  difference  are  neither 
numerous  nor  deeply  seated.  The  main  one  to  which  I  shall  allude  is 
palpable  and  apparent,  even  to  the  most  casual  observer,  for  it  is 
readily  seen  that  in  all  syphilitic  inflHmmations  there  is  a  marked 
tendency  to  the  deposition  of  a  product  which  rdpidly  undergoes 
fibrous  changes,  and  tends  to  infiltrate  the  part  affected  with  an  organ- 
izable  or  organized  material  of  a  dense,  firm,  and  fibrous  structure.  We 
see  this  in  every  tissue  and  in  every  stage  of  the  disease.  We  see  it 
manifesting  itself  primarily  in  the  true  infecting  chancre  by  the  almost 
cartilaginous  hardness  of  its  base  ;  we  see  it  in  the  early  constitutional 
symptoms  of  syphilis,  in  the  different  eruptions,  and  in  the  greater 
permanency  of  their  skin  staining ;  in  the  different  affections  of  the 
mucous  membranes  in  all  their  parts ;  in  the  inflammation  of  the  eye, 
cellular  tissue,  periosteum,  and  bone.  The  pathologist  sees  it  in  the 
many  changes  found  after  death  in  the  internal  organs  of  the  syphilitic 
subject ;  and  the  Surgeon  sees  it,  likewise,  in  the  inflammation  of  the 
testes.  For  we  find  that  in  the  syphilitic  patient  the  testicle  may  at 
some  period  of  the  disease,  and  generally  at  a  late  one,  become  the  seat 
of  a  syphilitic  inflammation,  which  manifests  all  the  peculiarities  of  this 
pathological  condition.  The  affection  is  essentially  a  chronic  one,  as  Sjmhilitic 
much  so  as  the  other  forms  of  chronic  orchitis,  but  it  is  almost  in-  ifSfSL^^** 
variably  confined  to  the  body  of  the  gland,  and  but  rarely  affects  the  chnmi?* 
spermatic  duct.  It  is  quite  painless  in  its  nature,  local  and  generally, 
the  patient  bearing  free  manipulation  without  flinching,  and  often 
thinking  little  about  his  disease,  except  from  the  increased  size  of  the 
organ.  The  special  sensation  of  the  gland  usually  disappears  at  a  very 
early  stage  of  the  disease,  and  there  is  rarely  any  constitutional  dis- 
turbance accompanying  its  progress.  It  may  or  may  not  be  associated 
with  other  symptoms  of  constitutional  syphilis,  but  usually  appears 
alone. 

The  disease  manifests  itself  locally  in  a  special  manner  which  chums  Chsncters. 
attention.  It  usually  affects  the  body  of  the  testis  and  both  testes  at 
different  periods  of  its  progress — rarely,  however,  both  at  the  same  time. 
It  is  almost  always  complicated  by  the  presence  of  a  vaginal  hydrocele, 
and  this  at  times  increases  to  a  considerable  size — much  more  so  than 
in  other  forms  of  chronic  orchitis.  But  the  most  characteristic  point 
of  all  is  the  remarkably  stony  induration  of  the  part  and  the  peculiar 
irre$:nlarity  of  the  outline  of  the  gland,  the  surface  of  the  swelling  body 
being  very  nodular ;  in  some  cases  small  fibrous  projections  from  the 
body  of  the  gland  are  distinctly  visible,  and  in  others  loose  bodies  are 
felt  in  the  tunica  vaginalis. 
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The  diagnosis  of  this  disease  is  consequently  not  difficult,  for  the 
symptoms  are  somewhat  peculiar.  In  the  majority  of  cases  it  termi- 
nates hy  resolution,  and  apparently  leayes  the  gland  intact ;  hut  in 
many,  a  gradual  wasting  of  the  testicle  is  the  result,  ending  in  atrophy, 
and,  as  a  consequence,  in  sterility.  In  exceptional  cases  suppuration 
may  take  place  with  or  without  hernia  testis.  The  disease,  when 
apparently  cured,  has  a  remarkable  disposition  to  return  on  the  slightest 
provocation. 

The  treatment  of  chronic  orchitis. 

There  are  few  affections  more  amenable  to  treatment  than  chronic 
orchitis,  particularly  when  taken  early ;  and  there  are  none  which  better 
prove  the  value  of  pressure  and  mercurials  in  procuring  the  absorption 
and  disintegration  of  inflammatory  products.  In  the  common  as  well 
as  in  the  syphilitic  orchitis  this  opinion  holds  good ;  but,  in  the  gouty, 
the  treatment  must  be  modified  according  to  the  special  peculiarity  of  the 
patient.  In  a  healthy  subject,  with  good  powers  and  an  unbroken  con- 
stitution, any  form  of  mercurial  may  be  administered,  such  as  blue  pill  in 
four-grain  doses,  mercurial  inunction,  the  oleate  of  mercury  or  the  per- 
chloride ;  but  as  the  object  of  the  Surgeon  is  not  to  salivate,  nor  to  bring 
the  patient  rapidly  under  the  influence  of  the  remedy,  but  rather  to  pro- 
cure a  lengtheuedand  equal  action  of  the  drug  upon  the  local  disease,  the 
dose  should  be  carefully  regelated.  In  my  hands  the  iodide  of  mercury 
given  in  one-g^in  doses,  with  five  grains  of  Dover's  powder,  twice  a 
day,  or  the  mercurial  suppository,  has  proved  eminently  beneficial,  the 
testicle  being  well  strapped  up  by  common  soap  plaster.  (See  Fig.  331.) 
In  a  more  cachetic  patient,  in  whom  mercury  may  still  be  tolerated, 
the  same  treatment  may  be  employed  although  in  smaller  doses ;  and  in 
others  the  mercurial  may  be  locally  applied  in  the  form  of  an  ointment, 
or  as  an  oleate  dissolved  in  oleic  acid  in  the  proportion  of  five  per  cent. 
During  this  time  tonics,  as  quinine  and  iron,  may  be  administered,  and 
good  living  and  fresh  air  enjoined. 

In  certain  examples,  however,  occurring  in  cachectic  patients,  it  may 
not  seem  desirable  to  administer  mercurials  in  any  shape,  and  under 
such  circumstances  iodine  may  be  substituted  in  the  form  of  the  iodide 
of  potassium,  in  three  or  four  grain  doses,  gradually  increased  to  ten  or 
twelve,  combined  with  half-drachm  doses  of  the  syrup  of  the  iodide  of 
iron  in  infusion  of  quassia,  three  times  a  day.  Locally,  strapping,  or 
rather  pressure,  should  still  be  enforced.  In  hospital  practice  this  treat- 
ment has  been  of  great  value ;  by  it,  steadily  persevered  in  for  six  or 
eight  weeks,  even  the  worst  of  cases  may  be  expected  to  yield,  the  organ 
gradually  becoming  softer  and  more  natural  in  sensation  and  shape,  and 
at  last  resuming  its  normal  condition. 

In  the  gouty  form  of  orchitis,  which  is  to  be  recognised  or  sus- 
pected by  the  symptoms  already  quoted,  the  administration  of  col- 
chicnm is  very  beneficial.  It  is  to  be  given  in  small  doses,  and 
continued  for  several  weeks.  The  acetic  extract  in  half -grain  doses, 
with  Dover's  powder,  is  the  best  form,  and  with  it  a  cure  may 
generally  be  guaranteed.  This  form  of  disease  is  tolerably  easily 
reduced  when  early  recognised.  It  is  more  liable,  however,  than  other 
forms  to  relapses,  but  less  so  to  disorganization  and  subsequent 
atrophy. 

Should  there  be  sudden  accessions  of  pain  in  the  part,  with  other 
evidences  of  some  fresh  inflammatory  attack,  the  application  of  a  few 
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leeches  with  hot  fomentations  is  very  serviceable,  but  these  conditions 
are  not  common. 

When  vagfiuul  hydrocele  co-exists  with  the  inflamed  gland — a  fre*  Attend  to 
qnent  complication  of  the  syphilitic  variety — it  is  a  good  practice  to  hydrocele, 
draw  off  the  fluid,  to  enable  the  Surgeon  to  apply  his  pressure  with 
more  certainty  and  better  effect.  It  is  of  no  use  to  attempt  to  cure 
the  hydrocele  itself,  for  it  must  be  remembered  that  the  hydrocele  is 
the  direct  consequence  of  the  diseased  testis,  and  that  it  is  of  little  use 
to  treat  the  effect  of  a  diseased  condition  and  not  its  cause.  Remove 
the  latter,  and  the  former  will  probably  disappear;  cure  the  orchitis, 
and  the  hydrocele  will  generally  go. 

I  have  the  records  of  a  case  which  passed  under  my  care  for  treat- 
ment, in  which  by  some  oversight  this  attempt  had  been  made,  and  the 
hydrocele  was  tapped  and  injected  with  iodine  on  three  different  oc- 
casions, without  success.  Under  the  subsequent  treatment  the  chronic 
orchitis  disappeared,  and  with  it  the  hydrocele. 

It  is  not  always  desirable,  nor  is  it  possible  in  a  large  proportion  of  Rest, 
cases,  to  keep  the  patient  absolutely  at  rest  during  the  process  of 
treatment.  In  some  examples  it  is  advisable  to  do  so  as  much  as 
possible,  particularly  when  the  patient  experiences  more  pain  and  in- 
convenience when  walking  or  moving  about,  but  in  the  majority  of 
cases  it  is  sufficient  to  keep  the  parts  well  supported  by  an  elastic 
bandage  or  strapping. 

In  tlie  consideration  of  the  treatment  of  chronic  orchitis  it  has  been 
stated  that  a  good  recovery  may  generally  be  secured  by  the  means 
which  have  been  sugtjested,  when  the  disease  has  been  taken  in  hand 
at  an  early  period  of  its  existence ;  that  is,  when  not  more  than  five 
or  six  weeks  have  been  allowed  to  elapse.     But  in  case  of  longer  stand-  Prognotif  of 
ing  the  prognosis  is  not  so  favourable,  either  as  regards  the  removal  *'^"j^?jj?^ 
of  the  disease,  or  the  subsequent  integrity  of  the  part  as  a  seminal  ®' 
gland,  and   these  remarks  more  particularly  apply  to  the  syphilitic 
form  of  the  affection;  for,  if  of  long  standing,  the  fibrinous  matter 
has  generally  become  too  well  organized  for  future  absorption,  and, 
when  this  is  the  case,  the  subsequent  contraction  of  the  organized 
product   will  almost  to  a  certainty  go  on  to  the  destruction  of  the 
seminiferous  tubuli,  and  to  the  production  of  an  atrophy  of  the  gland. 
In  the  Guy's  Hospital  Museum  are  several  admirable  specimens  ex- 
hibiting this  result. 

lu  certain  examples,  again,  of  chronic  orchitis,  whether  syphilitic  or 
otherwise,  suppuration  and  disintegration  of  the  gland  structure  will 
take  place.  This  termination  may  be  suspected  when  the  disease  is  of 
a  very  torpid  character,  when  the  pain  is  of  a  constant  aching  kind, 
and  when  all  treatment  fails  to  influence  its  course. 

When  pus  has  formed,  its  early  evacuation  is  the  best  practice,  for  Pus  dep6ti  to 
a  clean  incision  or  puncture  into  the  part  often  prevents  that  destnic-  be  opened, 
tion  of  the  glandular  structure,  and  its  fibrous  covering,  which  usually 
precedes  that  troublesome  affection,  hernia  testis. 

On  Tnbercnlar  Disease  of  the  Testicle. 
Tubercular  disease  of  the  testicle  may  attack  any  part  of  the  organ  On 
— that  is,  either  the  seminal  gland  or  its  duct.     It  may  affect  these  tubercular 
parts  separately  or  together.     It  may  show  itself  either  in  the  form  J^2!I* 
of  an  infiltration  of  t£e  so-called  ndliary  tubercles,  or  in  the  more 
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dUtinct  and  luiial  condition  of  the  yellow,  cheesy  unorganizablc 
material  described  as  crude  tubercle.  When  appearing  in  the  furm 
of  miliary  tuberclCt  it  is  not  characterised  by  any  very  definite  sym- 
ptoms ;  indeed  the  infiltration  of  a  gland  with  those  small,  grey  miliary 
bodies  seldom  makes  itself  known  by  any  visible  signs,  and  it  is  to  be 
suspected  only  when  a  rapid  disorganization  of  the  part  takes  place, 
after  an  attack  of  acute  or  chronic  inflammation.  Organs  thus  in- 
filtrated have  no  power  of  resisting  the  inflammatory  process,  and, 
whether  it  be  a  lung  or  a  testicle  which  is  the  seat  of  this  affection, 
active  breaking  up  of  tissue  generally  takes  place,  with  suppuration. 
We  shall  exclude  from  our  present  consideration  those  interesting 
cases,  remembering  that  pathologically  they  are  clearly  to  be  re- 
cognised, while  practically  their  presence  can  only  be  suspected  when 
the  result  to  which  I  have  already  alluded  takes  place. 

The  other  form,  however,  of  tubercular  testis  is  characterised  by 
more  special  symptoms  and  local  conditions.  It  may  involve,  as 
already  stated,  either  the  body  of  the  gland  or  the  epididymis,  bat, 
without  doubt,  the  latter  is  the  more  frequently  diseased.  It  is  dis- 
covered, as  a  rule,  accidentally  by  the  patient,  and  frequently  not  until 
some  secondary  change  in  the  structure  is  about  to  show  itself.  It 
appears  primarily  as  an  indolent,  painless  enlargement  of  the  epi- 
didymis, and  is  described  usually  by  the  patient  as  a  lump  in  the 
testicle,  this  lump  appearing  generally  at  the  upper  part.  This  sym- 
ptom is,  in  all  probability,  the  only  one  to  which  attention  can  be 
drawn,  and  the  Surgeon  will  recognise  it  at  once  on  manipulation,  for 
the  tubercular  matter  will  feel  as  if  some  foreign  body,  as  a  pea,  bean, 
or  nut,  had  been  placed  between  the  convolutions  of  the  epididymis,  or 
in  the  substance  of  the  gland.  The  gland  is  not  painful  on  pressure, 
nor  in  its  inactive  stage  does  the  disease  seem  to  cause  any  injurious 
influence  on  the  organ,  which  is  otherwise  natural  in  its  sensation  and 
function. 

In  other  cases  the  disease  will  appear  as  a  general  infiltration  of 
the  part  involved.  Should  this  be  the  epididymis,  the  part  will  be 
enlarged,  indurated,  and  nodular,  painless  perhaps,  and  inactive,  the 
body  of  the  te«tis  resting  on  the  concavity  of  the  affected  portion, 
apparently  sound.  Should  the  body  of  the  gland  be  the  part  affected, 
like  symptoms  will  be  present,  the  enlargement,  however,  showing 
itself  in  the  secreting  structure  as  a  uuifurm  or  nodulated  expansion 
of  the  part;  the  epididymis,  or  seminal  duct,  being  quite  distinct. 

This  inactivity  of  the  disease  does  not,  however,  remain  for  ever— » 
it  may  last  months,  or  even  years — but  the  time  will  come,  in  all  pro- 
bability, when  the  tubercular  matter  will  begin  to  soften  down,  and 
thus  excite  some  increased  action  in  the  parts  around.  It  may  be 
that  this  increased  action  in  the  part  will  first  draw  the  patient's 
attention  to  his  affection,  when  the  history  of  some  previous 
thickening  of  the  organ  will  be  for  the  first  time  obtained. 
When  inflammatory  symptoms  are  once  '  developed,  the  disease 
will  surely  make  rapid  progress,  and  disintegration  of  this  unor- 
ganizablc tubercular  matter  will  speedily  follow,  accompanied  by 
suppuration. 

In  tubercular  epididymitis — for  such  this  disease  may  be  named — 
local  suppuration  will  soon  appear,  with  the  discharge  of  ill-formed 
pas  and  debris,  showing  itself  as  a  curdy,  friable,  and  granular  ma- 
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tcrial ;  sinuses  are  apt  subsequently  to  form,  which  may  go  on  dis- 
charging for  a  variable  period,  depending  on  the  extent  of  the  diseasCf 
and  the  amount  of  foreign  material  there  is  to  disintegrate  and 
soften. 

Should  the  body  of  the  testicle  be  the  part  implicated,  the  same  Where 
gradual  softening  and  suppuration  will  take  place,  followed  by,  too  j'^^^ 
otlen,  the  formation  of  the  hernia  testis  to  which  allusion  has  been 
already  made.  It  is  not,  however,  in  every  case  of  this  disease  of  the 
testis  that  disintegration  of  the  tubercular  material  is  to  be  expected, 
with  its  accompanying  suppuration  and  abscess ;  for  in  many  examples 
no  such  result  is  to  be  found,  this  tubercular  matter  undergoing  a 
gradual  chang(%  and  showing  itself  after  death  as  an  earthy  concretion. 
We  see  the  same  changes  in  the  absorbent  glands,  in  the  lungs,  and  in 
other  parts. 

Tubercular  disease  of  the  testis  may  occur  at  any  age,  but  it  seldom  May  occur  at 
does    before    adult    life.  any  age. 

The   best  example,  how-  Fir..  328. 

ever,  that  I  have  ever 
seen  was  in  a  child,  aged 
two  years,  whose  testicle 
I  excised,  for  tubercular 
disease  of  six  months* 
standing,  which  had  pro- 
gressed very  slowly,  and 
had  acquired  a  large  size 
before  suppuration  oc- 
curred. Convalescence  fol- 
lowed the  operation.  (Fig. 
328.)  The  whole  organ 
was  nearly  filled  with 
scrofulous  deposit,  and 
the  epididymis  likewise. 
It  is  in  the  testicle  that       ^ 

we  have  the  best  oppor-  lUrnia  of  the  testicle  following  tubercular 

tunity  of  examining  the  discaae. 

true  tubercular  disease  in 

its  different  stages,  and  of  watching  the  various  forms  of  its  deposi- 
tion, its  changes,  and  its  decay. 

Treatment  of  tnbercnlar  disease  of   the   testicle. — When    tuber-  Treatment  of 
cular  material  has  been  once  deposited  in  a  testicle,  as  in  any  other  tubercular 
tissue,  there  are  no  recognised  means  by  which  the  absorption  of  this        *^  *' 
material  can  be  procured.     It  is  true  that  it  may  remain  for  an  inde- 
finite period,  in  an  inactive  or  passive  condition,  and  finally,  by  under- 
going an  earthy  degeneration,  cease  to  trouble ;  nevertheless,  it  will 
still  exist,  ready,  as  it  were,  on  the  least  disturbance,  to  light  up  some 
inflammatory  action  in  the  tissues  around,  and  give  rise  to  any  or  all 
of  the  various  conditions  just  described. 

Looking  also  upon  the  deposition  of  tobcrcle  in  a  testicle  as  only  one  Attention  to 
of  the  local    manifestations  of  that  general   condition  described  as  ^"5,!?^ 
tuberculosis,  it  is  clear  that  the  principles  of  treatment  should  be  of  a 
general  character  to  improve  the  health,  and  revive  the  powers  of  the 
patient  by  tonics,  good  living,  good  air,  regular  habits,  and,  what  is  of 
great  importance,  total  abstinence  from  sexual  excitement  or  gratification. 
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Beyond  that  nothing  can  be  done.  Locally,  the  parts  should  be  main* 
tained  as  mnch  as  possible  in  a  qniet  condition,  and  cold  sponging  night 
and  morning  is  of  some  service. 

When  inflammatory  symptoms  make  their  appearance,  they  will 
generally  mn  their  coarse,  in  spite  of  treatment;  for,  as  already  shown, 
they  are  usually  caused  by  the  breaking  down  of  the  tubercular  deposit, 
and  may  be  looked  upon  as  one  of  nature's  means  for  its  elimination,  and 
until  this  material  has,  consequently,  been  discharged,  their  subsidence 
is  not  usually  to  be  looked  for ;  fomentations  in  this  stage  are,  there- 
fore, suitable,  and  the  application  of  water  dressing  to  the  part,  and 
support  in  a  suspensory  bandage,  should  be  employed.  When  suppu- 
ration is  nigh  at  hand,  or  has  manifested  itself,  it  is  good  practice  to 
open  the  abscess  freely  with  a  lancet,  for  it  saves  time  and  pain  to  the 
patient,  and  often  prevents  the  formation  of  the  sinuses  which  prove  so 
troublesome.  During  all  this  time  the  health  of  the  patient  should  be 
attended  to  by  ordinary  measures. 

When  the  gland  has  attained  a  large  size,  and  is  evidently  destroyed 
by  abscesses  and  disintegration  of  the  infiltrating  material,  it  may  be 
excised,  and  more  particularly  if  hernia  testis  has  appeared,  and  the 
disorganized  testis  is  a  source  of  trouble  and  weakness  to  an  enfeebled 
patient. 

On  Hernia  Testis. 

This  affection,  which  has  been  variously  described  as  "  granular 
swelling "  and  "  benign  fungus  of  the  testis,"  has  also  more  cor- 
rectly been  called  hernia  testis,  for  it  is  essentially  a  gradual  pro- 
trusion of  the  substance  of  the  gland  through  a  rupture  or  ulceration 
of  its  fibrous  envelope,  the  tunica  albuginea.  It  may  follow  upon 
suppuration  of  the  body  of  the  gland,  the  result  of  an  injury,  or  of 
an  acute  or  chronic  orchitis,  or  from  the  softening  down  of  tubercular 
deposit.  It  seems  to  be  the  resnlt  of  pressure,  produced  by  the  natural 
elasticity  of  the  fibrous  tunica  albuginea,  the  testicle  as  it  were  being 
gradually  squeezed  out  of  its  capsule  and  everted,  the  mass  being 
eventually  increased  by  the  free  granulations  which  spring  up  on  its 
surface.  The  whole  organ,  or  only  a  portion  of  it,  may  be  thus  extruded 
from  its  natural  position,  the  extent  varying  according  to  the  amount 
of  disease  and  the  size  of  the  opening  in  the  tunica  albuginea  and  in- 
teguments. It  must  not  be  supposed,  however,  that  this  hernia  testis 
is  the  necessary  consequence  of  suppuration,  or  of  disorganization  of 
any  portion  of  the  gland,  for  such  is  not  the  case  j  in  the  mtjority  of 
instances  it  does  not  ensue,  still  in  some  it  is  certainly  found,  and  in 
such  requires  consideration. 

The  diagnosis  is  not  difficult,  and  the  disease  having  been  once 
seen,  should  be  subsequently  readily  made  out.  It  is  a  peculiar  fun- 
gating-looking  growth,  with  everted  edges,  and  with  a  sinus  in  its 
c«ntre  generally  secreting  pus;  it  may  be  of  variable  extent,  and  may 
also  present  a  more  or  less  irregular  surface,  and  on  examining  its  base 
it  will  be  seen  to  be  in  a  measure  pedunculated,  the  pedicle  passing 
through  an  opening  in  the  scrotum  to  the  remains  of  the  testicle. 
The  margins  of  the  opening  in  the  scrotum  are  generally 
free,  although  in  some  cases  adherent  to  the  growth.  It  may  be 
slightly  indurated  from  inflammatory  thickening,  but  will  never  present 
the  same  aspect  as  a  cancerous  growth,  for  which  however  this  affec- 
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tion  may  be  mistaken,  the  term  fungous  testis  having  donbtlcBs  been 
the  means  of  encouraging  the  great  error  of  regarding  this  simple 
disease  as  a  malignant  one.  The  natural  sensation  of  the  gland  re- 
mains, however,  in  these  cases,  and  will  be  readily  excited  by  manipu- 
lation. In  cancerous  disease  no  such  natural  sensation  exists,  and  in 
doubtful  cases  this  point  is  one  of  primary  importance. 

Treatment  of  hernia  testis. — It  may  be  safely  stated  that  the  ma-  Treatment  nf 
jority  of  cases  of  hernia  testis  can  be  successfully  treated  by  other  less  l»enii«  tciiis. 
severe  measures  than  castration — an  operation  which   has  been  very 
generally  perfonned  for  this  affection  by  Surgeons  of  the  past  genera- 
tion.     In  exceptional  instances  it  may  be  demanded,  and  I  have  the 
records  of  many  cases  in  which  it  has  been  successfully  performed. 
The  Surgeon's  object,  it  may  be  briefly  stated,  is  to  restore  the  ex- 
truded testicle  to  its  natural  place,  and  this  may  frequently  be  done 
by  simple  pressure,  applied  by  fixing  a  good  Arm  pad  over  the  surface  Prettore. 
of  the  growth,  and  drawing  well  forward  the  margins  of  the  ulcerated 
scrotum,  fixing  the  whole  in  position  by  strapping.     In  other  cases, 
where  the  granulations  are  very  exuberant,  caustics  may  be  used  to 
hasten  their  destruction  ;  and  amongst  the  best  is  the  red   oxide  of  Red  oxide  ot 
mercury,  pressure  being  well  maintained  during  its  use.     All  minor  mereury 
cases,  a'nd  many  of  the  severe,  may  certainly  be  cured  by  these  means,  **"*  "' 
if  steadily  pursued  and  well  applied.     In  the  more  obstinate  and  severe 
examples  other  measures  must  be  adopted.     The  excision  of  the  snr-  Excision 
face  of  the  growth  was  formerly  employed,  and  is  so  at  times  in  the  deprecated, 
present  day,  but  the  practice,  at  best,  is  a  very  doubtful  one,  for  in  the 
majority  of  cases  to  which  it  is  applicable  it  would  be  tantamount  to 
castration,  as  the  fungating  mass  is  as  a  rule  composed  of  the  everted 
tubules  of    the  testis,   covered  with  granulations,   and  consequently 
by  this  measure   the   tubules    would  be   cut  off  and   the  gland   de- 
stroyed. 

Mr.  Syme  described,  in  the  *  London  and  Edinburgh  Monthly  Syme's 
Journal '  for  January,  1845,  a  plan  of  treatment  which  in  these  cases  opentioii. 
is  very  serviceable,  although  I  would  add  that  it  is  only  in  quite  ex- 
ceptional examples  that  it  can  be  called  for.  The  operation  consists 
in  the  elevation  of  the  margin  of  the  scrotum  from  the  protruding 
mass,  the  reduction  of  the  hernia  testis  within  the  scrotum,  and  the 
retention  of  the  part  in  its  natural  position  by  a  stitching  together 
of  the  margins  of  the  wound,  careful  bandaging  and  strapping  being 
also  required  in  the  treatment  of  these  cases.  The  granulating  organ 
becomes  attached  to  the  inner  surface  of  the  scrotum,  and  a  healthy 
action  is  subsequently  restored.  It  is  almost  needless  to  add,  that  a 
local  and  constitutional  treatment  for  the  original  affection  of  the 
testis  should  be  maintained  at  the  same  time. 

On  Cystic  Disease  of  the  Testicle. 

There  is  no  affection  of  the  testicle  upon  the  nature  of  which  there  On  cystic     ^ 
has  been   a  greater  difference  of  opinion  than   cystic  disease,   and,  disease  of 
although  modern  pathologists  have  devoted  considerable  attention  to  **'^' 
its  investigation,  the  subject   has  not  yet  been   brought  out  of  its 
obscurity  and  made  plain  to  the  profession. 

Sir  A.  Cooper,  one  of  its  original  describers,  looked  upon  it  as  a 
distinct  disease  of  the  secreting  tubuU  of  the  organ,  and  upon  his 
authority  thb  view  was  for  a  time  generally  received,    fiut  more 
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disease. 


Corling's        recently  Mr.  Corlingf'g  researches  have  tended  to  prove  it  to  be  an 
views.  affection  of  the  ducU  of  the  testicle,  and  not  of  its  secreting  tubali. 

"Why  they  alone,"  says  Mr.  Curling,  "are  subject  to  the  morbid 
change,  I  admit  my  inability  to  explain."  Whether  this  opinion  be 
correct  or  not  will  be  one  of  the  subjects  for  present  consideration ; 
for  I  am  disposed  to  think  that  it  is  not  quite  consistent  with  observed 
facts,  although  there  can  be  no  doubt  that  the  rete  testis  appears  to 
be  the  seat  of  the  disease  in  certain  cases,  while  in  exceptional  ex- 
amples cystic  disease  is  undoubtedly  formed  independent  of  this 
structure. 

It  has  been  my  privilege  to  examine  many  examples  of  this  rare 
affection  with  some  care,  and  in  the  main  points  of  Mr.  Curling's  in- 
vestigations I  entirely  concur,  although  I  am  not  so  sure  of  the  special 
Katare  of  the  seat  of  the  disease  as  he  appears  to  be.  The  disease  is  doubtless  made 
up  of  cysts  which  are  multilocular  and  of  various  sizes,  from  that  of  a 
mustard  seed  to  a  moderate-sized  nut.  (Fig.  329.)  These  cysts  are  filled 
with  a  thin,  serous,  blood-stained,  or  glairy  fiuid,  and  at  times  they 
contain  intra-cystic  growths  more  or  less  pedunculated,  made  up  of  a 
delicate  cellular  structure,  or  of  a  distinct  cell  tissue.  These  cy^ts 
appear  to  be  embedded  in  a  fibrous  stroma,  of  different  degrees  of  con- 
sistency and  density — in  some  instances  the  fibrous  elements  being  much 
more  numerous  than  in  others.  In  some  it  will  be  of  a  delicate  nature, 
and  more  allied  to  the  fibre  structure  found  in  the  ordinary  fibro- 
pliistic  growths  of  other  parts.     In  certain  examples  the  cysts  appear 

to  be  clearly   made 
Fio.  329.  up  of  dilated  tubes, 

pouches  appenring  at 
their  extremities  or 
as  lateral  dilatations, 
these  tubes  being  oc- 
casionally lined,  as 
Mr.  Curling  was  the 
first  to  state,  with 
tesselated  epithelium 
and  containing  gra- 
nular matter.  I  have 
failed,  however,  to 
find  this  in  all  the 
cases  I  have  exa- 
mined, and  am  dis- 
posed to  look  upon 
the  presence  of  this 
tesselated  epithelium 
as  specially  charac- 
terising a  certain 
growth.  Spermato- 
zoa are  invariably 
absent  in  the  cysts  or 
tubes  of  this  affection.  Cartilage  or  bone  elements  will  almost  always 
be  found  to  exist ;  in  some  examples  as  small  isolated  patches,  in  others 
the  cyst  will  be  filled  with  such  a  material,  and  under  such  circumstances 
the  growth  might  be  described  as  an  enchondromatous  tumour,  the  car- 
tilage being  deposited  in  separate  masses,  and  these  masses  being  divided 
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by  a  fibrous  stroma.  The  true  secretinjr  portion  of  the  testicle  will  often 
be  found  pushed  up  into  some  corner  of  the  tumour,  spread  out  over  the 
cystic  mass,  or  distributed  between  the  cysts  themselves,  the  tumour 
being  invariably  encysted  in  its  own  capsule  j  and,  in  rare  casea,  tumours 
of  this  nature  will  be  found  upon  the  cord  and  body  of  the  testicle.  The 
above  facts,  therefore,  lead  me  to  believe  that  the  majority  of  these  are 
new  growths,  following  the  great  law  which  governs  the  development 
of  all  tumours,  by  taking  on  the  likeness  of  the  part  in  which  they  are 
developed,  and  that  they  are  more  or  less  built  up  as  is  the  structure  of 
the  normal  ^land.  The  testis  being  essentially  a  tubular  organ,  all 
morbid  growths  developed  in  or  near  it  have  a  tendency  to  assume  a 
tubular  or  cystic  character,  this  character  varying  in  extent  in  different 
cases;  the  cystic  or  tubular,  and  fibrous  or  tibro-plastic  structure, 
being  found  in  different  degrees  of  perfection  and  quantity  in  different 
cases. 

We  may  thus  find  in  the  testicle  a  tumour  presenting  all  the  elements  Fibroni  and 
of  the  fibrous  or  tibro-plastic  tumcmr  without  cysts,  whilst  in  another  flhro-pl*«t»c 
the  same  elements  will  exist  in  smaller  proportions,  the  cystic  formation  **'""***'■• 
more  or  less  predominating ;  and  in  the  majority  of  these  examples  the 
true  structure  of  the  testicle  will  be  found  spread  out  to  a  variable 
extent  over  the  special  capsule  of  the  new  growth.     In  other  cases  the 
new  growth  will  be  altogether  free  from  any  connection  with  the  testis 
itself,  and  will  be  found  growing  from  the  cord.     All  these  separate 
kinds  of    tumours,  examples  of  which  may   be   seen   in   the  Guy's 
Museum,  appear  to  me  merely  modifications  of  one   kind  of  growth 
— the  simple,    or   perhaps    more   correctly,  adenoid   growth    of   the 
testis. 

We  thus  see  a  close  analogy  between  these  tumours  of  the  testis  and  Analogy 
those  of  the  mammary  gland,  as  well  as  of  the  ovary.     We  find  in  all  hetweeo 
the  simple  adenoid  tumour,  partaking  more  or  less  of  the  nature  of  the  b?JJJ?"nd 
gland  in  which  it  is  developed ;  and  we  find  a  true  cystic  disease  of  the  testicles, 
gland  itself,  the  latter   being    evidently   a   special    affection  of  the 
tubes  and    ducts    of    the    mammary  gland  or  testis,  and  not  of  the 
secreting   structure;   in   both   organs  they   are  new  growths,  sima- 
lating,  more  or  less  correctly,  the  anatomical   structure  of   the  true 
gland. 

Symptoms  and  diagnosis. 

Having  dwelt  as  loug  as  space  will  allow  upon  the  special  pathology  Symptoiniof 
of  this  disease,  I  will  pass  on  to  consider  it  in  its  clinical  aspect,  and  cystic  disease 
to  point  out  the  symptoms  which  indicate  its  presence,  and  help  testis, 
us  to  the  formation  of  a  correct  diagnosis.  In  doing  so,  I  must  premise 
that  the  several  forms  of  this  cystic  disease  are  to  be  recognised  more 
by  negative  than  positive  signs,  for  they  appear  usually  as  painless  en- 
largements of  the  organ ;  they  are  of  slow  growth,  unaccompanied  by 
any  symptoms  such  as  to  attract  attention,  the  patient  seldom  seeking 
advice  until  the  organ  from  its  size  has  become  troublesome,  or  the 
dragging  pain  in  tlte  loins — which  always  exists  when  the  testicle  has 
become  large  and  heavy  from  any  cause — excites  anxiety.  The  orgpin 
aoon  loses  its  natural  shape,  and  assumes  more  the  oval  or  pyriform 
ontline  of  a  vaginal  hydrocele  or  hsematocele.  It  will  probably  have  a 
smooth  and  equal  surface,  and  will  be  indistinctly  fluctuating ;  it  will 
not,  however,  be  translucent.  The  natural  sensation  of  the  testis  ex- 
perienced on  manipulation,  will  most  likely  have  disappeared  at  a  very 
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early  stage  of  the  disease.  The  general  health  of  the  patient  will  pro- 
bably be  good,  and  there  will  be  no  evidence  of  any  secondary  glan- 
IHngiKisis.  dalar  affection.  The  disease  may  generally  be  recognised  by  these 
conditions  I  the  history  of  the  case,  the  opacity  of  the  tamour,  and  the 
loss  of  the  natural  testicular  sensation,  distinguishing  it  from  hydrocele 
and  hsematocele ;  and  when  doubt  exists,  an  exploratory  puncture  by 
the  trocar  and  canula  will  decide  the  point,  for  in  cystic  disease  a  little 
bloody  and  glairy  fluid  will  alone  escape.  From  the  inflammatory 
affections  it  may  be  diagnosed  by  the  difierence  in  the  shape  and  feel 
of  the  tumour,  for  in  the  different  forms  of  orchitis  the  organ  main- 
tains its  flattened  form  from  side  to  side,  feeling  hard,  nodulated,  and 
tender.  In  the  cystic  disease  the  tumour  is  generally  more  or  less 
globular  or  pyriform,  smooth,  elastic,  and  without  the  peculiar  tes- 
ticular sensation.  The  inflammatory  affections  are  also  often  associated 
with  a  hydrocele,  the  cystic  but  rarely,  if  ever.  In  the  former,  also, 
both  organs  are  generally  affected  sooner  or  later ;  in  the  latter,  the 
disease  only  attacks  one.  Medical  treatment  does  not  appear  to  have 
any  influence  in  arresting  the  development  of  the  cystic  disease,  whilst 
in  the  inflammatory  a  good  recovery  may  generally  be  secured  by  the 
use  of  proper  remedies. 
Treatment  of  cystic  disease. 
Treatment  of  There  is  but  one  remedy  for  this  affection,  and  that  is  the  removal 
cystic  Qf  (jIjq  diseased  organ.    No  drugs  seem  to  have  the  slightest  effect 

in  diminishing  its  size  or  arresting  its  growth ;  and  excision  should 
consequently  be  performed,  the  operation  being,  as  a  rule,  most  sue- 
cessfuL 

On  Cancer  of  the  Testicle. 

Oncaoc^of      ^^^  testicle,  like  all  glands,  may  become   the   seat   of  cancerous 

the  testis.       disease,  both  of  the  carcinoma-fibrosum  or  hard  cancer,  and  of  the 

carcinoma-meduUare    or   soft   cancer.     It   is    rare,  however,  for  the 

hard  cancer  to  attack  the  testis,  the  majority  of  examples  being  of 

the  soft  or  encephaloid  form.    For  one  example  of  the  haid  cancer  it  is 

probable  that  at  least  twenty  of  the  soft  afe  met  with  in  practice.     In 

the  different  museums  a  few  specimens  may  be  seen  of  the  former  kind, 

and  at  Quy's  several  exist. 

Tnberooi  Cancer  may  attack  this  organ,  likewise,  in  two  forms — either  as  the 

form,       *      tuberous  or  the  infiltrating  cancer.     In  the  former  class  the  disease 

appears  either  as  an  isolated  growth,  or  as  several  distinct  tumours 

separating  the  parts  and  then  eventually  coalescing    into  one  mass, 

whilst  in  the  latter  it  appears  from  the  beginning  as  the  infiltrating 

Infiltrating     kind,  the  cancerous  elements  being  more  equally  distributed  between 

form.  the  tubes  and  ducts  of  the  true  secreting  gland  tissue. 

The  malignant  affections  of  the  organ,  as  the  simple,  are  accom- 
panied by  the  development  of  cysts,  and  these  in  the  malignant  cases 
are  filled  with  cancerous  matter,  in  lieu  of  the  glairy  mucous,  or  fibro- 
cellular  intra-cystic  growths  which  are  found  in  the  fibro-plastic,  ade- 
noid, or  cystic  diseases.  In  rare  examples  both  conditions  seem  to 
co-exist  in  the  same  organ ;  simple  cysts,  with  the  clear  or  blood-stained 
glairy  fluid,  being  found  in  one  portion,  whilst  in  others  these  cysts  are 
filled  with  cancerous  material,  and  in  a  third  enchondromatous  masses 
may  at  times  be  present.  (Fig.  330.) 
The  body  of  the  gland  is  the  part  of  the  organ  generally  attacked, 
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although  the  epididymis  may  be  the  Mat  of  the  disease ;  btt  when  the 
latter  is  inyolved  it  is  as  a  rule  an  extension  of  the  disease  from  the 

Fia.SSa 


Cancer  of  the  testicle. 

body  of  the  tumour.     Rare  examples,  however,  exist  which  illustrate  a 
primary  affection  of  the  epididymis. 

Cancer  may  attack  the  testis  of  the  old  as  well  as  the  young,  and  Age 
I  have  the  records  of  cases  occurring  in  men  aged  56  and  62,  respec- 
tively. Instances  have  likewise  been  recorded,  by  different  authors, 
of  this  disease  attacking  infants  even  so  young  as  seven  months ;  and 
I  have  excised  a  cancerous  testicle  from  a  boy  only  two  years  old.  The 
majority  of  cases  occur,  however,  in  young  adult  life,  from  25  to  40 
years  of  age,  as  indicated  by  the  following  facts. 

I  possess  the  records  of  twenty.five  cases,  which  I  have  added  below  to  Statisticf  of 
the  fifty-one  examples  originally  tabulated  by  Mr.  Harvey  Ludlow,  in  ■8e» 
his  Jacksonian  prize  essay.    The  results  are  as  follows : — 


Before  the  age  of  5 

6  cases. 

From  15  to  20  years 

.      2    „ 

„      20  to  30     „ 

.    17    „ 

„      30  to  40    „ 

.    31    „ 

„      40  to  50     „ 

.    11    „ 

„     50  to  70    „ 

.      9    „ 

76    „ 

Out  of  my  25  cases  the  disease  had  been  growing  for  one  year  or 
less  in  20,  and  in  the  remaining  5  cases  three,  three,  four,  four,  and 
five  years  respectively. 

It  is  rare,  if  not  unknown,  for  both  testicles  to  be  the  seat  of  cancer 
at  the  same  time ;  I  am  not  aware  of  any  such  example  being  on  record. 

VOL.  II.  14 
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GrovtlL 
Character. 


Progress. 


Enlarged 
inguinal 
glands. 


Diagnosis  of 
cancer  of 
testis. 


In  16  oat  of  the  26  cases  before  me  the  right  organ  was  attacked,  in  9 
the  left. 

Cancer  of  the  testicle  may  come  on  as  insidioasl/  as  the  simple  cystic 
disease,  bnt  in  general  its  growth  is  more  rapid.  It  makes  its  appear- 
ance as  a  gradual  enlargement  of  the  body  of  the  organ,  and  is  seldom 
attended  by  any  pain.  There  is  also  an  early  loss  of  the  special  testi- 
cular sensation  on  pressure  or  manipulation.  The  outline  of  the  tumour 
18  also  smooth,  semi-elastic,  and  fluctuating,  although  as  the  disease 
progresses  its  surface  may  become  somewhat  uneven  or  irregularly 
bossy,  the  tumour  being  harder  in  some  parts  than  in  others,  the  softer 
parts  projecting.  In  the  carcinoma  fibrosum,  however,  the  whole 
tumour  is  hard  and  at  times  nodular.  The  tumour  is  also  opaque  from 
the  beginning,  and  is  rarely,  if  ever,  associated  with  any  hydrocele — 
when  so,  it  is  by  a  chance,  the  one  atfection  having  no  direct  relation 
to  the  other.  In  this  respect  it  differs  from  the  ordinary  inflammations 
of  the  org^,  which  are  very  f^equenUy  complicated  by  the  presence 
of  a  hydrocele. 

It  is  very  rare  for  the  disease  to  progress  sufficiently  far  for  the  skin 
and  fibrous  tunics  to  ulcerate,  and  for  a  bleeding  fungus  to  form ;  the 
tumqur  must  be  very  large  for  such  a  result  to  take  place.  The 
integuments  are  generally  also  free  from  the  beginning — the  disease 
being  confined  within  its  fibrous  coverings.  As  the  disease  progresses 
and  the  health  of  the  patient  suffers,  a  general  aspect  may  appear  in- 
dicative of  exhaustion  and  some  wasting  disease,  although  it  is  not  till 
a  late  period  of  this  aflection  that  any  such  symptoms  are  to  be  ex- 
pected. There  may  be  also  more  or  less  lumbar  pain ;  when  a  constant 
aching  exists,  a  suspicion  of  enlarged  lumbar  glands  should  be  excited ; 
in  certain  examples  a  chain  of  enlarged  glands  may  be  felt  extending 
upwards  along  the  psoas  muscle. 

The  inguinal  glands  are  also  occasionally  enlarged  from  evident  in- 
filtration. It  is  believed  by  some  Surgeons  that  this  complication  does 
not  appear  till  the  scrotum  is  involved  in  the  disease,  but  this  is  certainly 
not  the  case,  for  enlarged  inguinal  glands  may  appear  at  an  early 
stage.  It  is  the  size  of  the  organ  which  generahy  first  draws  the 
attention  of  the  patient  to  the  part,  and  the  pain  and  inconvenience 
caused  by  its  weight,  which  prompt  him  to  seek  advice. 

The  diagnosis  of  this  disease  is  by  no  means  easy,  particularly  in  its 
early  stage — indeed  in  many  instances  it  is  almost  impossible  to  be 
certain  of  its  nature. 

The  history  of  the  case  and  the  absence  of  translncency  will  prevent 
its  being  mistaken  for  a  hydrocele.  Hsematocele  has  as  a  rule  a 
distinct  and  special  history  of  its  own,  and  the  fact  that  the  testis  may 
be  made  out  to  exist  in  some  portion  of  the  tumour  is  a  material  aid 
to  the  Surgeon  in  forming  a  correct  opinion  as  to  the  nature  of  the 
case. 

The  tenderness  of  the  organ,  the  nature  of  the  pain,  and  the  shape 
of  the  swelling,  are  sufficient  to  indicate  the  inflammatory  affection, 
and  when  fluid  exists  the  diagnosis  is  rendered  more  plain,  for  a  vaginal 
hydrocele  rarely  co-exists  with  any  other  disease  than  the  inflammatory, 
except  to  a  very  slight  extent. 

The  simple  cystic  disease  is  of  slower  growth  than  the  cancerous, 
and  generally  flrmer  to  the  feel ;  when  punctured  it  yields  also  a  glairy 
J!oid,  unlike  the  creamy  material  which  comes  away  from  the  cancerous 
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disease.    The  subject  of  diagnosis,  however,  of  all  these  growths  will 
be  discussed  hereafter. 

Tbeatment. — The  only  treatment  which  gives  any  comfort  to  the  tiwatmrnt. 
patient  is  excision  of  the  organ,  and  this  should  be  done  as  early  as  the 
diagnosis  can  be  made,  for  there  is  then  less  chance  of  the  glands  in  the 
loin  becoming  involved.    The  general  health  must  also  be  looked  to 
with  great  care  at  the  same  time. 

On  the  Diagnosis  of  Scrotal  Tomonrs. 

I  propose  now  to  consider  the  subject  of  the  diagnosis  of  scrotal  General 
tumours  as  a  whole,  to  describe  the  train  of  thought  as  it  passes  through  »u«nniary  ot 
the  Surgeon*8  mind,  when  examining  such  a  case  with  diagnostic  inten-  gorouS*"  " 
tions,  and  to  point  out  the  special  symptoms,  or  their  combination,  as  tomoars. 
they  tend  to  indicate  the  presence  of  any  special  affection.     In  doing 
this  I  believe  that  a  near  approximation  to  truth  may  generally  be 
made  when  the  history  of  the  case,  and  its  special  symptoms,  are  care- 
fully  weighed.      Occasionally,  in  any  given  case,  great  difficulty  may 
be  experienced,  or  it  may  be  beyond  our  power  to  form  any  positive 
opinion  upon  its  nature,  but  I  am  not  disposed  on  that  account  to  place 
amongst  the  impossible  the  diagnosis  of  a  scrotal  tumour.     There  are 
gradations  of  probability  in  all  our  conclusions  as  to  the  diagnosis  of 
any  disease,  and  a  certainty  untainted  by  fallacy  or  doubt  is  rarely 
obtained,  but  I  take  it,  we  are  as  often  correct  in  our  judgment  of  a 
scrotal  tumour  as  we  are  of  any  other  affection.    To  aid  the  student 
in  this  task  the  following  table  has  been  drawn  up.     (Pp.  212,  213.) 

The  first  point  the  Surgeon  has  to  decide,  on  being  consulted  as  to  Ii  it  a 
the  nature  of  a  scrotal  tumour,  has  reference  to  the  question  of  hernia,  heruia? 
Is  the  tumour  connected  with  the  testicle  ?  or  has  it  passed  down  the 
direction  of  the  cord  from  the  abdominal  cavity  P  Should  the  Surgeon 
be  able  to  isolate  the  growth  at  its  neck  from  the  abdominal  cavity  by 
the  thumb  and  finger,  the  question  is  at  once  decided,  for  almost  all 
scrotal  tumours  can  be  so  isolated,  it  being  quite  exceptional  for  any  to 
pass  up  the  cord  so  far  as  the  internal  ring.  Rare  cases  of  vaginal 
hydrocele,  or  ha^mntocele.  in  which  the  tunica  vaginalis  is  open  up  to 
the  internal  ring,  form  an  exception. 

It  being  determined  that  the  swelling  is  not  a  hernia,  the  nature 
of  the  tumour  claims  our  attention  next. 

Is  it  a  hydrocele  or  a  haematocele  ?  Is  it  the  product  of  inflammation  Uii  a 
or  of  tubercular  disease  ?     Is  it  a  new  growth  altogether,  and  if  so,  is  it  hydrocele  or 
innocent  m  its  nature  or  malignant  r 

Should  the  tumour  prove  translucent  by  transmitted  light,  the  Translucent 
existence  of  a  hydrocele  may  fairly  be  decided,  although  the  form  of  *»"no^8- 
this  affection  may  yet  be  doubtful.  Is  it  an  ordinary  vaginal  hydrocele, 
or  is  it  encysted  ?  Should  the  tumour  be  large,  even,  and  pyriform, 
and  should  the  testis  be  found,  either  by  means  of  manipulation  or 
by  the  opacity  displayed  at  one  spot  on  transmitting  light — at  the  pos- 
terior part  of  the  tumour — vaginal  hydrocele  may  be  suspected ;  but 
should  the  testis  exist  in  front  or  at  one  side,  and  should  the  tumour 
be  small  and  have  been  of  very  slow  growth,  and  should  it  be  more  or 
less  globular  or  evidently  multilocular,  a  cystic  hydrocele  may  probably 
be  diagnosed.  The  tapping  of  the  tumour  will,  however,  settle  the 
diagnosis ;  for  in  vaginal  hydrocele  the  fluid  will  be  more  or  less  straw- 
coloured  and  albuminous ;  in  the  encysted  it  will  be  thm,  hou-^^ti- 
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Symptomi. 


Hydrocele. 


ConiitUM  ^f  in-  Tense,  nsuBlly  transparent, 
flactuating 


(hUl'm€ 


Potiium  qf  to- 


Tettteutar 


SmootJi  and  uniform 


Posteriorly  in  tagimd.  An 
teriorly  at  side,  or  below 
in  tncytUd 

Present  on  manipniation 


Siu 
Form 


Pa'm 


Oradnal.  most  so  in 


ManifuUtrtHdi 
eatum* 


Seat  of  lit  com- 

HUHCCMCHt 


CauM 


Progrfu 


ComUlioH    of 
cord 

BesuUt  of  tap- 
ping explora- 
tory or  other- 

Condition  of  in- 
guinal^    and 

gUtnit 
ComplicntioHS 


Organt  involved 

L / 


Tense  and  elMstic ;  not 
transparent ;  obscure 
flnetuation 


Heematwele. 


To  greatdinensions  in  vagi- 
nal; moderate  in  encysted 

Pyriform  or  oval  in  ve^i- 
noli  gbbolar  in  encysted 


Very  slight,  if  any,  except 
when  complicated  with 
inflamed  testis,  and  in 
acute  hvdrocele.  Not 
increasea  on  pressure 

Like  fluid,  vibration  on  pal- 
pation 


In  vaginal,  at  the  lower 
part  of  the  tumour.  In 
encysted,  at  the  upper 

No  recognised  cause 


Has  a  ieodencT  to  remain 
tranquil,  aiid  not  to  in- 
flame, unless  injured 


Smooth  and  oniftrm 
Posteriorly 


Present  on  maoipulH- 
tioa 


Aj  a  mle  sudden,  and 
after  accident,  at 
times  '•spontaneous 
and  gradual 

Moderate 

Pyriform,  or  oval 


Firm,  and  not  elastic ; 
not  tran«pavent ;  not 
fluctuating  unless 
complicated  with 
hydmele 


Smooth     and     com- 
pressed laterally 

Evidently  an  enlarged 
testis 


Present  at  flrst;  ab- 
sent after  long  ex- 
istence of  disease 


Free  and  healthy 

Straw-coloured,  fluid  se- 
rous in  vagtHal;  limpid, 
opalescent  in  encysted 

Free  and  healthy 

Inflamed  testicle 
Occasionally  double 


Painful  at  first,  and  at 
a  later  stage ;  not  so 
during  the  interme- 
diate 

Firm  and  solid 


An  injury  or  strain, 
rarefy  spontaneous 

Has  tendency  to  in- 
flame and  suppurate, 
and  not  to  remain 
tranquil  for  long 

Healthy 

Blood  fresh,  or  broken 
up  with  pus 


Healthy 


None,  unless  hydrc 
cele,  or  injured  tcs 
tide 

Never  double. 


Chronic  orchitis. 


Slow 


Rarely  more  than  8  or 
4  times  natural  size 

Oval  with  flattenc-d 
side« 


Dull  pain,  increased 
on  pressure,  except 
in  very  chronic  dis- 


Firm  and  solid,  unless 
associated  with  hy- 
drocele 


Evidently  in  body  of 
gland 

Injury;  or  idiopathic 


Slow  growth;  rarelr, 
but  at  times  ends  In 
suppuration 

Often  fUlI  and  tender 
on  manipulation 


Healthy 


Occasionally  with  hy- 
drocele 

Generall  V  both  oreans, 
either 'separately  or 
together 
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Syphilitic  orchitis. 


Very  solid,  but  not 
elaitic  or  trnnapa' 
rent  unless  oonipli- 
cited  with  hydro- 
cele, which  ia  very 
general 


Irrepularly       nodular 
and  very  hard 


In  tumour 


Absent  altogether,  ex- 
cept in  very  early 
gtaf^e ;  returns  also 
towards  cun\ales- 
ccuce 

Slow  in  the  extreme, 
often  hardly  noticed 


Moderate 

Irregularly  oval   and 
lumpy 


Very  slight,  allows 
rough  handling.  To- 
wardsend  of  disease, 
on  recovery,  pain  on 
pressure  returns 

Very  hard  and  irre- 
gular outline.  Of- 
ten hydrocele,  with 
small  fibrous  bodies 
in  tunica  albuginea 

Always  in  body  of 
gland 

Constitutional  syphi- 
lis, hereditary  or  ac 
quired 

Essentially  chronic 
rarely  terminates  by 
suppuration 


TnberctUar  disease. 


Indolent  indurations 
in  body  of  gland 
or  epididymis,  like 
foreign  bodies.  To- 
wards the  end  these 
bodies  soften  and 
excite  suppuration 

The  epididymis  the 
most  frequently  in- 
volved 

In  natural  position, 
often  half  surround- 
ed by  epididymis  as 
a  ImlV  crescent 

Present 


Cystic,  or  adenoid 
disease. 


ilrm  and  elastic ; 
insidious  enlarge- 
ment  of  gland;  not 
translucent ;  in- 
distinct flaoliia- 
tion 


Generally  regular, 
smooth,  and  elas- 
tic ;  rarely  bossy 

In  tumour 


Free 


Generally  indurated 


Hydrocele,  almost  al 
ways.  Other  syphi- 
litic afTections 

Often  both  organs 


Slow  at  first;  rapid 
afterwards,  when 
softening  and  iu- 
fiamcd 

Moderate 

Lumpy;  uneven  in  all 
its  stages 


Very  slight  pain  or 
tenderness,  except 
when  pressed  hard 
or  infl  imed 


Carcinomatooi 
diseiase. 


A  tense  and  firm  en- 
largement of  body 
of  testis  i  not  trans- 
lucent.  Indistinct 
fluctnation  towards 
later  stage;  bossy 
outline ;  parts  softer 
than  others. 


In  tumour. 


Present  at  first,  but  Soon  disappears, 
soon  lost 


Unequal;  slow  at 
first,  more  rapid 
afterwards 

Rarely,  but  some- 
times very  large 

Oval  with  flattened 
sides.  Smooth  at 
first,  subsequently 
bossy 

Slight  when  present^ 
gencruily  painless 
even  on  manipula- 
tion 


Rapid,  as  a  rule ;  slow 
I  only  in  the  carcinoma 

fibrosum,    which   is 

very  rare. 
Sometimes  very  large. 

Globular  or  pyriform. 
Smooth  at  first,subse- 
queutly  lumpy,  soft- 
est at  these  points. 

Very  slight,  even  on 
free  manipulation. 


At  first  as  if  foreign  Firm    and    elastic, 
bodies  existed  in  the     more   so  in    one 


!>arts,  lumpy.  M 
tut  soft  before  sup- 
puration 
Generally  in  epididy- 
mis ;  occasionally  in 
body  of  gland 
Tuberculosis 


Very  indolent  and  in- 
sidious ;  tends  to  in- 
flame and  suppurate 
after  an  uncertain 
period 

Healthy 


Generally  indurated 


Rarely  with  hydrocele. 

Disease     in    other 

parts  of  body 
Both  organs,  as  a  mle, 

invoived 


spot  than  another 


In  body  of  gland 


Unknown 


Unequal ;  never  in- 
flamed 


Healthy 

Mucoid  fluid,  more 
or  less  blood- 
stained 

Rarely  involved 


Rarely  with  hydro- 
cele 

Always  single 


Firm  but  elastic  j 
softer  on  the  bosses, 
when  present. 

Body  of  gland. 

Unknown ;   occasion. 
ally  from  injury. 

Rapid  asa rule;  rarely 
slow. 


Full;  reins  enlarged. 

Blood  or  ereamf  ftuid^ 
with  characteristic 
cell-growth  on  micro- 
scopical examination. 

Generally  involred. 


Cancer  in  other  parts ; 
rarely  with  hydrocele. 

Single  as  a  role. 


^ 


(•li'-li'stL-rinc. 

\\'e  will  iNtw  ]t;i<>;  r.n  to  ihr  c  !i«;Iil('i';itinii  of  tnninurs  wliii 
traiisluri'iit,  ami  not  hulitnulp,  ami  it  i>^  luTf  tiiat  lia-  Sur: 
riences  truodiilic-ulty  in  his  dia^^nosis,  tor  almost  all  the  disc: 
testis  are  iusidious  in  their  growth,  and  most  urc  painle 
,  development.  The  hsdmatocele,  except  in  rare  example 
follows  upon  some  strain  or  injury,  increasing  with  tolerah 
up  toaccotain  pointy  and  accompanied  by  pain  which  soon  si 
tbas  becomes  stationary  as  to  size,  and  remains  torpid  for 
period,  when  pain  again  appears,  with  other  signs  of  inflamms 
presence  of  the  testis  is  also  to  be  made  out  by  manipulation  t 
posterior  part  of  the  organ.  The  surface  of  the  tumour 
smooth,  more  or  less  oval  or  pyrifbrm,  and  semi-elastic  or  flu 

The  inflammatory  affections  of  the  testis  have  a  peculiar  s) 
laterally  flattened;  they  are  usually  accompanied  at  som( 
their  course  with  tenderness  and  pain,  and  often  associated 
in  the  tunica  vaginalis.  In  the  syphilitic  inflammation  t1 
often  copious.  Both  organs  are  also  generally  involved,  eitb 
or  at  cUfferent  times.  The  tumour  is  usually  somewhat  ten 
touch,  and  has  a  firm  fibrous  feel,  unlike  the  semi- elastic 
fluctuating  sensations  afibrded  by  cystic  or  carcinomatous  d 
very  chronic  cases  the  testis  may,  however,  be  perfectly  pa 
will  allow  of  any  amount  of  manipulation  without  dis! 
natural  testicular  sensation  will  also  have  disappeared, 
litic  disease  the  surface  of  the  tumour  will  probably  be 
with  firm  fibrous  outgrowths  in  diflercnt  parts  and  in 
albuginea. 

In  the  tubercular  afiection  of  the  epididymis  or  testis  tb 
not  be  any  difficulty  in  the  diagnosis,  for  the  tubercular  d< 

«w«1a    *tk^rt^  «\1«inA  nnaoAniinrMinArl  hv  'nam.  or  nnv  avrmnfom   K 
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givT}  even  the  natural  sensation  of  the  organ  npon  pressure.  They  are 
slow  in  their  progress,  uniform  in  their  outline,  and  more  or  less  globular; 
are  always  confined  to  one  gland ;  are  rarely  accompanied  with  fluid  in 
the  tunica  vaginalis ;  and  on  being  punctured,  emit  only  a  more  or 
less  blood-stained  glairy  mucu.«. 

The  cancerous  tumours  of  the  organ  are  more  rapid  in  their  develop-  Canceroiii 
meht  than  the  cystic,  a  year's  g^wth,  as  a  rule,  giving  a  large  tumour;  ditcaae. 
they  are  likewise  painless,  and  readily  allow  of  free  manipulation.  The 
natural  sensatitm  of  the  organ  also  soon  disappears,  lliey  are  nnac- 
companied  with  a  hydrocele,  and  also  involve  only  one  organ.  They 
have  a  more  clastic  and  fluctuating  feel  than  the  cystic  or  the 
inflammatory  enlargements,  and  when  their  outline  is  unequal  or 
bossy,  the  projection  is  generally  softer  than  the  other  portion  of 
the  tumour.  An  exploring  needle,  or  trocar  and  canula,  rarely,  if 
ever,  reveals  the  mucoid  fluid  so  characteristic  of  the  cystic  or  simple 
affections,  but  usually  lets  ont  blood  or  the  thin  creamy  fluid  so  charac- 
teristic of  a  cancer.  In  the  preceding  table  the  chief  points  of  dif- 
ference in  the  several  chronic  affections  of  the  testicle  are  clearly  shown* 
(SeeTable,  pp.  212,  213.) 

Castration. 

The  scrotum  having  been  shaven,  and  the  skin  over  the  testicle  made  On 
tense  by  the  Surgeon,  a  free  incision  is  to  be  made  down  to  the  tunica  castration, 
vaginalis  testis,  and  the  body  of  the  organ  with  its  cord  exposed.  When 
any  doubt  as  to  diagnosis  exists  an  incision  into  the  growth  before  ite 
removal  should  be  made.  A  strong  whip-cord  or  carbolised  catgut  ligature 
is  then  to  be  passed  round  the  cord,  and  firmly  tied ;  the  cord  may  then  be 
divided  below  the  ligature,  and  the  tumour  turned  out  of  its  scrotal  oover- 
ing.  There  is  no  necessity  to  take  away  any  of  the  scrotum,  hoirever 
stretched,  unless  diseased,  for  it  is  sure  to  contract.  All  vessels  are  to  be 
twisted,  and  a  few  sutures  put  in  at  the  upper  part  of  the  wound, 
the  whole  purse  being  raised  by  a  small  pillow  when  the  patient  is  in 
bed.  No  pain  is  caused  when  the  ligature  of  the  cord  has  been  tightly 
tied,  and  about  the  tenth  day  it  will  come  away. 

To  take  the  vessels  of  the  cord  up  singly  is  a  troublesome  operation, 
and   has    no  advantages. 

No  assistant  can  hold  the  Fig.  831. 

cord  with  his  fingers  be- 
fore its  division  ;  it  is  sure 
to  slip  from  his  grasp. 

To  strap  a  testicle  re- 
quires some  skill.  The 
patient  should  be  made  to 
stand  against  the  edge  of 
a  table  and  separate  his 
legs.  The  Surgeon  should 
then  with  his  left  hand 
grasp     the    organ   from 

behind,  and  press  it  down  to  the  bottom  of  the  scrotal  sac,  making  the 
scrotum  tense  over  its  surface,  the  thumb  and  index-finger  of  his  left 
hand  holding  its  neck.  A  piece  of  elastic  strapping  spread  on  leather  half 
an  inch  or  more  wide'is  next  to  be  wound  round  the  neck  of  the  tumour 
once,  twice,  or  even  thrice,  to  hold  it  in  position,  for  if  this  point  be  not 
attended  to,  all  the  tubsequent  atept  will  be  useleat.    (1^\|^. ^V^ 


^6M:      /^M 


On  strapping 
a  teiticle. 


Strapping  testicle. 


,,j,,  impenecl  irausilion  aiul  malposition  ot  I  ho  testicle  i> 
met  \vitli,  the  orixan  beiiip^  (Mtlier  arrestcil  in  ^onie  part  o 
into  its  s<Tot!il  i)oiu-li  or  niispl.ict d.  At  times  one  trstif 
in  the  cauiil,  or  it  lias  failed  to  put  in  an  app.'arancf  at  all 
f  both  are  found  out  of  place.  Not  uucoinnionly,  this  arres 
of  the  testicle  is  complicated  with  a  congenital  hernia>  the  ^ 
Deis  of  peritoQeom  being'  still  open,  and  in  all  cases  of  scro 
in  infiats  the  Surgeon  shonld  examine  the  parts  with  ca 
oat  whether  the  testicle  is  or  is  not  involved  in  the  tumoor. 
testes  are  thas  placed,  they  are  very  commonly  ill  developed 
dnring  their  descent  throogh  the  rings  they  are  nip) 
mnscnlar  stmctnres,  and  become  inflamed.  I  have  rec* 
■t.  instances  in  a  former  page.  Nothing  can  be  done  by  wa 
ment  to  expedite  the  descent  of  the  organ  :  when  within  t 
ring  and  complicated  with  hernia,  it  is  well  to  recommei 
but  when  the  testis  is  in  the  canal  such  an  instrument  cann 
an  extra  element  of  danger  under  these  circumstances,  l 
to  thecaae. 
jie  Testes  so  situated  seem  to  be  very  prone  to  become  the  s 
Oerons  disease.  Many  such  cases  have  been  recorded. 
In  a  case  undw  my  care,  of  a  gentleman  over  fifty,  an  ency 

cele  was   found    witl 
Fia.  332.  testicle  situated  in  the 

congenital  hernia,  th< 
pearing  on  the  red 
the  hernia  as  a  ti 
size  of  a  small  orai 
the  external  ring  a 
the  hernia.  I  tappi 
behind,  and  drew  off 
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two  othon  the  right  testicle  was  in  the  perinseam,  the  scrotal  sac  being 
otherwise  natural.  There  was  in  one  a  hernia  associated  with  the  mal« 
placed  testicle ;  the  bowel  clearly  descending  into  the  tunica  vaginalis 
down  to  the  testicle. 

Varicocele. 

This  signifies  a  varicose  condition  of  the  spermatic  veins,  and  when  On 
the  disease  is  well  marked  their  tortuosity  and  dilatations  present  the  varicocele, 
appearance  and  impart  the  feeling  of  a  *•  bag  of  worms "  within  the 
scrotum.     It  is  more  common  on  the  left  side  than  the  right;  the  more 
dependent  position  of  the  left  organ  and  the  liability  of  the  vein  to 
be  pressed  upon  by  a  loaded  sigmoid  flexure  of  the  colon  being  the 
assigned  causes  of   this  preponderance.     It    is  a    disease  of  young  Canset. 
adult  life,  and  is  doubtless  often,  although  not  always,  the  product 
of   masturbation,  or   excess   of  vcnery.     Anything  that  retards  the 
return  of  the  venous  blood  from  the  organ   aggravates,   if  it   does  Symptoms, 
not    cause  it.      The  affection   is   generally   accompanied  by  a   dull 
aching  pain  in  the  part,  and  by   a  sensation  of  weight   or  fulness, 
but  these   symptoms  are  rarely  complained  of   at  an   early   period 
of  the  affection.    The  pain  often  passes  up   the  g^oin  even  to  the 
loins,  and  is  relieved  if  the  patient  assume  the  recumbent  position,  or 
even  by  elevating  the  scrotum. 

Treatment. — Should  constipation  exist,  the  bowels  must  be  re-  Treatmeiit 
gulated.  Should  the  scrotum  be  pendulous,  cold  bathing  is  to  be  recom- 
mended, and  the  organ  supported  by  means  of  a  thin  suspensory 
bandage.  Tonics  are  often  of  use.  When  this  palliative  treatment 
gives  relief,  and  retards  the  progress  of  the  disease,  nothing  more  is 
needed;  but  when  the  disease  is  severe,  and  these  means  are  ineffectual, 
a  more  radical  treatment  is  called  for,  and  that  consbts  in  the  de- 
struction or  division  of  the  veins. 

This  is  now  generally  done  by  a  subcutaneous  operation.    Some  Sabcutane- 
Surgeons  employ  metallic  wire  for  the  purpose,  others  silk  or  hempen  ®^ 
ligatures,  ligaturing  the  veins  in  two  places  one  inch  apart.    I  prefer  **P***™**' 
this  operation  to  every  other,  and  use  fine  whipcord.    Mr.  Lee  uses  two 
pins  to  arrest  the  flow  of  blood,  and  performs  subcutaneous  division  of 
the  vessels  between  them ;  and  in  my  hands  this  operation  has  been  very 
successful.     Sir  B.  Brodie  used  to  divide  the  veins  subcutaneously  and 
apply  pressure.     Mr.  J.  Wood,  of  King's,  subcutaneously  surrounds  the 
veins  with  a  double  wire  noose,  and  keeps  up  pressure  upon  the  wire  by 
means  of  a  metallic  spring  till  division  of  the  veins  occurs.    Lee's  opera- 
tion is  performed  as  follows : — Under  chloroform  or  not,  the  scrotum  Lee's 
on  the  side  of  the  varicocele  is  to  be  taken  between  the  fingers  and  oporation 
thumb,  and  the  vas  deferens — which  may  always  be  known  by  its  ^''*"'^*^ 
cordy  hardness — allowed  to  escape.    As  soon  as  this  is  done,  a  needle 
may  be  passed  through  the  scrotum,  beneath  the  bundle  of  spermatic 
veins,  and  a  flgure-of  8  ligature  applied  over  the  needle  sufficiently 
tight  to  arrest  the  circulation  through  the  veins,  but  not  to  cut  the 
skin  over  them.    A  second  needle  is  to  be  applied  in  like  manner,  half 
an  inch  or  more  lower  down,  or  higher  op,  as  the  case  may  be ;  and 
the  veins  divided  subcutaneously  between  the  two  needles,  by  a  teno- 
tomy knife.    Sometimes  the  veins  may  be  divided  two  or  three  days 
after  the  insertion  of  the  pins,  but  there  is  no  object  in  thus  waiting. 
The  ends  of  the  needles  are  to  be  cut  short  after  the  operation,  and 
on  the  fifth  day  they  may  be  removed.    A  day  or  ao  laVff  Ui«  \A.\AnGL\ft 
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blood. 
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may  get  op,  wearing  a  snspeasory  bandage.  As  a  general  mle,  this 
operation  is  most  snocessfnl,  and  it  is  not  dangerous.  It  is  only  to  be 
done,  bowever,  when  palliative  treatment  fails. 

Mr.  Morgan,  of  Dublin,  has 
Fto.  333.  recently  suggested  an  admirable 

suspender  for  varicocele  and 
other  affections  of  the  testis.  It 
is  illustrated  in  Fig.  833.  It 
consists  of  a  piece  of  webbing 
4k  inches  long,  3^  inches  wide 
at  one  end,  4  inches  at  the  other, 
and  gradually  tapering  to  the 
narrower  end.  A  piece  of  thick 
lead  wire  is  stitched  in  the  rim 
of  the  smaller  end,  two  tapes 
sewn  along  the  entire  length  of 
the  webbing,  and  the  sides  fur- 
nished with  neat  hooks,  a  lace, 
and  a  good  tongue  of  chamois 
leather.  When  the  suspender 
Morgan's  snspeuder.  has  been  applied  to  the  testicle, 

the  tapes  are  to  be  attached  to 
an  abdominal  belt.  The  size  may  vary  more  or  less.  The  lead  wire 
encircling  the  lower  end  gives  a  foundation  to  the  general  means 
of  support,  and  keeps  the  testis  within  the  bag ;  the  patient  can 
mould  it  more  or  less  to  his  convenience.  The  suspender  need  not  be 
worn  at  night. 

Fatty  tumonn  are  occasionally  met  with  in  the  cord.  I  have  re- 
moved one  the  size  of  a  walnut ;  and  fibrous  or  fibrO'oellular  tumours 
have  been  met  with  on  the  testicle.  I  have  seen  one  of  the  latter  the 
size  of  an  orange  excised  from  the  testicle  with  success  by  Mr.  Hilton. 

Affections  of  the  Scrotum. 

The  scrotal  pouch  is  very  frequently  the  seat  of  injury,  the  testicle, 
from  its  mobility,  escaping.  When  <£e  parts  are  bruised  the  effusion 
of  blood  is  also  very  great ;  at  times  the  blood  is  effused  into  the  loose 
cellular  tissue  of  the  part,  forming  a  large  scrotal  haematocele;  at 
others  the  blood  forms  a  distinct  tumour.  On  January  29th,  1871,  I 
was  consulted  by  T.  B— ,  at.  40,  who  sat  down  on  the  broken  arm  of  a 
chair,  the  stump  of  the  arm  braising  the  perineal  border  of  the  scrotum. 
A  swelling  at  once  appeared,  and  when  I  saw  him,  twenty-six  hours 
after  the  accident,  a  well-defined  blood  tumour,  the  size  of  a  cocoa-nut, 
existed  in  the  median  line  of  the  scrotum,  the  two  testicles  maintaining 
their  position  on  either  side.  By  rest,  cold  lotion,  and  tonics,  the  blood 
was  absorbed  in  three  months. 

Lacerated  wounds  of  the  scrotum  are  also  attended  with  blood  extra- 
vasation, but  they  usually  heal  readily,  on  account  of  the  vascularity  of 
the  parts. 

(Edema  of  the  scrotom  takes  place  whenever  any  inflammation  attacks 
the  part  or  the  tissues  about.  It  is  seen  in  the  inflammation  of  the  epi- 
didymis associated  with  gonorrhoea  and  in  acute  orchitis;  in  extravasation 
of  urine  and  urinary  perineal  abscess ;  in  the  retention  of  urine  in  child- 
itood  due  to  the  obstruction  of  a  calcolos ;  in  phimosis  or  paraphimosis ; 
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Ezamplet. 


in  erysipelas ;  in  all  these  cases  it  is  present  and  more  or  less  redness  and 
external  signs  of  inflammation  co-exist.  Simple  cedema  is  often  one  of 
the  first  indications  of  dropsy,  renal  or  cardiac. 

Elephantiasis  of  scrotam. — The  scrotum  also  is  not  rarely  the  seat  of  Elepliantiaaii 
elephantiasis  arabum — solid  cedema  of  the  scrotam ;  the  disease  gene-  ®'  •crotam. 
rally  attacks  the  penis  as  well.  In  tropical  countries  this  affection  is 
common,  and  the  tumours  attain  an  enormous  size.  It  is  the  same  dis- 
ease as  attacks  the  female  genitals  and  other  parts  of  the  hody  and  the 
extremitieH ;  in  the  West  Indies  it  is  the  same  as  the  Barhadoes  leg. 
By  some  observers  it  is  regarded  as 

a  constitutional  disease.     Mr.  Dal-  Fio.  334. 

ton,  of  Guiana,  regards  it  in  this 
light.      It  is  often  attended  with 
fever  and  local  erythema  associated 
with  oedema,  which  never  subsides. 
When  attacking  the  scrotum  no- 
thing but  its  excision  is  of  any  use. 
The   historical  case  in  which  Mr. 
Key  removed  from  a  Chinaman,  set. 
32,   a   tumour,   weighing    fifty-six 
pounds  (Prep.  1620®,    Gu/s  Mu- 
seum), of  ten  years'  growth  (Fig. 
33 i),  is  a  good  case  in  point,  but 
the  growths  attain  a  larger  size  than 
this.     Mr.  Wiblin,  in  1862,  excised 
a  growth  equally  large,  and  in  the 
•Med.-Chir.  Trans.'  for  1863,  this 
case  with  reference  to  others  will  be 
found.     Such  growths  are  made  up 
of  the  elements  of  ordinary  con- 
nective tissue.     Fayrer,  late  of  Cal- 
cutta, now  of  London,  has  operated  on  many  cases.     He  writes : — "  The  f  ayrer'a 
operation  for  removal  of  a  scrotal  tumour  is  simple  enongh,  but  it  ^^^^  ?' 
requires  determination  and  expedition.     It  needs  ala>  the  aid  of  intelli-  ^P*'***®"* 
gent  assistants.    Before  commencing  it  is  well  to  hare  the  tumour 
raised  and  supported  in  a  vertical  position  for  half  an  hour,  to  drain 
it  of  blood  as  much  as  possible;  then,  the  patient  having  been  placed 
in  a  recumbent  position  on  an  ordinary  table,  with  the  nates  brought 
near  the  end  of  it,  he  is  to  be  put  under  the  influence  of  chloroform^ 
and  the  incisions  are  to  be  commenced.    Several  assistants  are  required 
to  hold  back  the  legs,  raise  the  penis  and  testes,  support  the  tumour, 
and   rapidly  secure  the  bleeding  points.    These  being  provided,  the 
operation  may  be  begun.    The  director  is  to  be  introduced  into  the 
passage  at  the  bottom  of  which  lies  the  glans  penis,  and  that  organ 
exposed  by  laying  open  with  either  the  long  catlin  or  sharp-pointed 
bistoury  the  dense  tissue  covering  it.    If  the  prepuce  is  healthy,  it  is 
well  to  reflect  a  portion  of  it  as  a  future  covering  to  the  penis.    If  the 
prepuce  is  involved,  or  even  suspected  of  being  involved,  it  should  be 
carefully  dissected  away  like  the  rest  of  the  thickened  tissue.     Having 
exposed  the  penis,  it  is  to  be  raised  and  carefully  dissected  out,  with 
or  without  the  prepuce,  as  the  case  may  be.    This  is  to  be  raised  and 
held  aside  by  an  assistant,  care  being  taken  in  clearing  it  out  of  the 
morbid  tissue  not  to  divide  the  taspensory  ligament. 


ElepUoDtiasii  of  the  icrotum. 
(Key's  case.) 
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**  The  next  step  is  to  make  a  deep  and  bold  incision  down  to  the  tnnica 
vaginalis  on  one  side.  In  a  large  tumour  several  incisions  will  be 
needed  before  the  tunica  Taginalis  is  exposed,  which  probably  will  be 
found  much  thickened  and  distended  with  fluid,  forming  large  hydro- 
celes. These  should  be  laid  open,  and  if  the  tunica  vaginalis  be  much 
thickened  it  should  be  removed ;  if  not  so  affected,  and  the  testicle  not 
enlarg^,  it  need  not  be  interfered  with.  The  testicle  is  then  to  be 
dissected  out,  reflected  and  held  upwards  with  the  penis.  A  similar 
proceeding  is  to  be  carried  out  on  the  opposite  side.  The  tumour  is 
then  to  he  removed  by  connecting  transversely  the  three  vertical  in- 
cisions already  made,  and  then,  either  with  the  scalpel  or  amputating 
knife,  the  remaining  portion  of  the  neck  of  the  tumour  is  to  be  cut 
through.  It  is  well  before  separating  it  to  mark  out  on  the  perineal 
aspect  by  an  incision  the  line  at  which  the  removal  is  to  be  completed. 
During  the  operation,  vessels  are  to  be  commanded  by  the  fingers  of 
assistants,  and  large  veins  controlled  by  forceps.  It  is  well  that  even 
the  most  minute  bleeding  point  should  be  ligatured  (or  twisted),  other- 
wise wheu  reaction  occurs  there  may  be  hsemorrhage.  The  bleeding 
having  been  controlled,  the  testes  witii  their  elongated  cords  are  to  be 
appUed  to  the  surface  of  the  wound ;  the  penis  is  to  be  enveloped  in 
a  fold  of  oiled  lint,  and  thus  kept  apart  from  the  testes,  which  are  also 
covered  and  supported  in  position  by  oiled  cloths."  The  largest  tumour 
of  tlids  kind  on  record  weighed  200  lbs. 

Cancer  of  the  Scrotum. 

This  is  a  rare  affection  compared  with  what  it  was  some  years 
ago,  when  sweeps  ascended  flues;  it  is  commonly  met  with  as  a 
chimney  ttoeep's  cancer.  It  is  in  reality  an  epithelial  cancer,  similar 
to  that  found  in  other  parts  of  the  body ;  at  times  it  is  very 
extensive,  involving  the  whole  scrotum.  Nothing  but  its  removal 
Treatment  of  can  be  recommended.  Small  tumours  may  be  cauterised  down  or 
destroyed  by  caustics;  the  larger  may  be  excised;  but  when  the 
growth  can  be  isolated  by  pins  passed  through  its  base,  the  platinum 
wire  6craseur  heated  by  the  galvauic  battery  is  probably  the  best  in- 
strument to  use— otherwise  the  knife  is  to  be  employed.  When  the 
whole  scrotum  is  removed  and  the  testes  are  left  exposed — ^hanging 
from  their  external  rings — the  Surgeon  need  be  under  no  alarm,  for 
the  parts  will  granulate  up  in  the  course  of  time,  and  what  is  more 
the  testicles  may  become  moveable.  I  have  seen  this  take  place  more 
than  once*  The  earlier  the  disease  is  removed  the  better,  for  the 
.glands  of  the  groin  may  become  involved. 

The  scrotum  is  occasionslly  the  seat  of  tumours,  sebaceous,  fatty  or 
fibrous ;  these  are,  however,  rare.  It  is>  likewise,  the  seat  of  varicose 
veins ;  the  small  venous  radicles  appearing  as  beaded  dilatations  of  a 
peculiar  aspect ;  the  disease  is,  however,  of  little  importance. 

Tumours  or  swellings  that  encroach  upon  the  scrotum  from  the  peri- 
neum are  probably  inflammatory,  and  are  most  frequently  urinary 
abscesses  associated  with  and  dependent  upon  some  stricture.  Occa- 
sionally, however,  an  anal  abscess  may  press  forward.  I  have  seen  one 
occupying  the  whole  perinieum  up  to  the  scrotum.  These  cases  are  to 
be  treated  by  free  incisions. 
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STEBILIT7.— MALE  IHPOTENCE  AJSTD  SFEBHATOBRH(EA. 

The  influence  of  the  sexual  functions  is  so  gretit  in  the  economy  of  On 
hunjan  life,  tJiat  any  impairment  of  the  organs  concerned  is  a  matter  of  i™pot«»c7- 
importance,  not  only  in  its  effects  on  the  hodily  health,  bat  even  more 
on  the  mental  state  of  the  person  affected. 

The  sexual  act  is  a  compound  one — it  is  physical  and  mental.  The 
physical  organs  may  in  their  way  be  perfect  and  capable,  but  if  the 
mental  are  deficient  in  energy,  or  weakened  by  donbt  of  competency,  or 
under  the  influence  of  some  emotion,  such  as  shame  or  fear,  the  act  will 
be  spoilt,  and  failure  to  complete  it  will  ensue. 

It  is  thus  elenr  that  impotence,  real  or  imaginary,  may  be  due  to  many  Caoiet. 
causes,  physical  and  mental. 

Tayior  defines  impotency  "to   be  an  incapacity  for  sexual  inter* 
course."    This  incapacity  may  ensue  from  physical  causes,  remediable 
or  irremediable.     The  latter  includes  loss  of  penis  and  testicles,  de-  Immediabk. 
formity  of  penis,  including  excess  of  and  arrest  of  development,  mal* 
development,  in  such  cases  as  ectopia  vesicsa,  &c.     The  remediable  Remediable 
causes  may  be  some  local  affection  of  the  penis  or  testes.  caasea. 

Any  condition  that  prevents  the  introduction  of  the  organ  into  the 
female  passage  is  enough  to  cau.se  impotence,  whether  such  condition 
be  connected  with  the  penis  or  teste<).  The  same  effect  is  produced  by 
any  disease  or  congenital  malposition  or  development  of  the  testes 
attended  with  loss  of  sexual  desire,  as  by  old  age.  A  man  may,  there* 
fore,  be  impotent  and  virile,  or  impotent  and  sterile. 

A  man  may  be  capable  of  sexual  intercourse  and  yet  be  sterile ;  ste- 
rility in  the  male  depending  much  npon  the  secretion  of  the  testes, 
as  well  as  npon  the  formation  of  the  penis,  for  semen  without  sper- 
matozoa is  destitute  of  procreativo  power.  A  man  may  have  a  penis 
the  subject  of  epispadias  or  hypospadias ;  he  may  have  sexual  desire,  Conditions  in 
and  even  power,  but  if  the  urethi*al  orifice  be  so  low  down  as  to  forbid  hypospadias, 
the  semen  being  conveyed  into  the  vagina,  he  will  be  sterile;  but  all 
patients  with  hypospadiaii  are  not  so,  I  have  known  two  men  who  had 
•hypospadias — the  orifioe  of  the  urethra  in  each,  opening  one  inch  behind 
the  normal  urethral  opening — to  be  the  fathers  of  three  and  four 
xjhildren  respectively ;  and  a  thiid,  in  whom  the  urethral  orifice  was  one 
inch  behind  the  glans,  whose  wife  died  in  childbiHli. 

When  the  urethral  orifice  is  at  the  base  of  the  penis  sterility  must* 
however,  exist.  When  partial  epispadias  exists,  there  is  no  reason  to 
believe  that  a  man  must  be  sterile. 

When  both  testes  are  misplaced — that  is,  when  they  have  not  de»  CmMor> 
scended  into  the  scrotum — there  is  a  strong  probability  that  the  organs  chidM. 
are  badly  developed,  that  they  do  not  secrete  healthy  spermatic  fluid,  and  Conditions  in 
that  sterility  coexists.  Curling  asserts  this  very  positively  to  be  the  fact,  mi»pl«ced 
but  he  at  the  same  time  brings  forward  evidence  from  Messrs.  Cock  **•**•• 
and  Poland's  practice  that  such  is  not  always  the  case.    As  a  strong 
argument  to  the  contrary,  the  case  already  given  (page  216)  of  en- 
cysted hydrocele,  with  retained  testis  and  congenital  hernia,  may  be 
adduced.     In  a  general  way  Mr.  Curling  may  be  right,  but  there  are 
many  exceptions  to  such  a  rule.  When  one  testis  is  in  the  scrotum,  and  Monorchides. 
healthy,  there  is  no  reason  to  snspect  sterility. 

Sterility  sometimes  follows  disease  of  the  testes,  inflAxiiTx^Wrs  ^ 


222 


8PEBMAT0BBHCEA. 


SteriUty 
followiitg 
diieaaeof 
teitit. 

Varied 


sterility. 


Impotmee  in 
thefeatle. 


Testei  do  not 
waste  from 
want  of  use. 


On  sperma- 
torrnoea. 


Attendant 
symptoms. 


Causes. 
Effects. 


otberwige ;  for  epididymitis,  or  inflammation  of  the  dact  of  the  testicle, 
u  well  as  testitis,  or  inflammation  of  the  gland,  may  be  followed  by 
atrophy  of  the  organ.  Gk)sselin,  Godart,  and  Liegeois  have  laid  grettt 
stress  upon  this ;  and  Curling  puts  these  down  as  common  causes  of 
sterility.  Sterility  may  also  be  produced  by  involuntary  seminal  emis- 
sions, the  result  of  excess  of  venery  or  masturbation,  by  producing 
either  loss  of  sexual  power  or  deterioration  of  semen;  stricture,  or  any 
impediment  to  the  seminal  discharge  is  also  another  cause.  The 
student  must  remember,  also,  that  a  man  may  be  capable  of  sexual 
intercourse  and  be  sterile  from  other  causes.  He  may  even  have 
•missions  in  connection  without  seminal  secretion,  for  the  emissions 
may  consist  only  of  secretion  from  the  seminal  vesicles.  I  have  known 
this  fact  illustrated  in  a  man  who  lost  both  his  testicles  from  a  surgical 
operation,  and  yet  had  sexual  power,  attended  with  emission,  as  strong 
as  ever.  The  removal  of  one  testicle  seems  to  interfere  but  little  if  at 
all  with  sexual  power.  Some  years  ago  I  removed  a  testicle  for  cystic  dis- 
ease from  a  gentleman  who  had  been  married  many  years  and  had  no 
child.  After  tiie  (^ration  his  wife  soon  conceived  and  gave  birth  to  a  boy. 

In  the  female  subject  impotency  may  be  said  to  exist  when  the 
▼agina  is  absent  or  obliterated ;  it  is  for  a  time  present  when  the  orifice 
is  occluded  by  some  dense  membrane,  or  when  the  introduction  of  the 
male  organ  is  prevented  on  account  of  the  smallness  of  the  orifice,  by 
vaginismus,  or  the  presence  of  a  bifid  vagina. 

Sterility  is  due  to  many  causes,  the  occlusion  of  the  os  uteri  being 
one,  but  morbid  conditions  of  the  uterus  and  ovaries  are  probably  the 
more  frequent. 

The  student  should  remember,  however,  that  '*  the  functions  of  the 
testicle,  like  those  of  the  mammary  gland  and  uterus,  may  be  suspended 
for  a  long  period,  possibly  for  life ;  and  yet  its  structure  may  be  sound 
and  capable  of  being  roused  into  activity"  on  any  healthy  stimulus. 
Unlike  other  glands,  it  does  not  waste  or  atrophy  for  want  of  use,  the 
physical  part  of  man's  nature  being  accurately  adapted  to  the  necessi- 
ties of  his  position,  and  to  his  moral  being. 
SpermatorrhoML 

This  doubtless  exists  as  a  disease,  although  a  rare  one.  It  consists 
in  the  discharge  of  spermatic  fluid  containing  spermatozoa  with 
the  urine,  without  sexual  desire  or  sexual  excitement.  It  is  com- 
monly associated  with  some  derangement  of  the  digestive  organs,  con- 
stipation, and  rectal  irritation,  spasmodic  action  of  the  levator  ani 
acting  on  the  vesiculee  seminales  and  prostate  gland.  In  its  most  com- 
plete form  it  is  associated  with  an  absolute  loss  of  sensation  about  the 
veru  montanum  on  the  passage  of  a  sound,  a  patient  thus  affected 
allowing  the  introduction  of  an  instrument  without  flinching ;  and  the 
worst  cases  are  associated  with  wasting  of  the  testicles  and  varicocele. 
It  is  at  times  without  doubt  due  to  excess  of  venery,  but  more  com- 
monly to  mnsturbation.  It  commences  almost  always  with  nocturnal 
emissions,  which  gradually  become  more  frequent ;  and  these  emissions 
are  at  first  attended  with  erotic  sensation,  although  they  are  not  so  sub- 
sequently, and  at  last  they  occur  without  erection.  If  copulation  be 
attempted,  the  ejaculation  takes  place  at  once,  often  before  the  intro- 
duction of  the  organ.  It  ends  in  the  total  loss  of  sexual  inclination 
and  power.  Lallemand  says  that  seminal  emissions  supervening 
daring  mictnrition  are  the  most  serious. 
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He  holds  that  "  spermatorrhoea  is  nearly  always  dependent  upon  Lallemand'i 
irritation  of  the  prostate  gland  and  its  ejacidatory  ducts,  and  believes  ^e^*- 
that  in  most  cases  this  irritation,  which  also  exists  in  the  neck  of  the 
bladder,  is  the  result  of  chronic  inflammation  of  the  urethra  in  the 
prostatic  portion  of  the  veru  montanum.  An  old  attack  of  urethritis 
is  the  most  frequent  cause  of  the  seminal  emissions,  and  these  emissions 
are  often  related  to  stricture  of  the  urethra." 

Trousseau,  however,  while  admitting  the  force  of  these  observations,  Trootteau's 
believes  that  spermatorrhoea  or  incontinence  of  semen  is  due  to  some  ^icwi. 
imperfection  in  the  nervous  system  of  organic  life,  for  it  is  so  com- 
monly found  in  men  who  have  had  incontinence  of  urine  in  childhood. 
He  looks  upon  the  masturbation  as  an  indirect  proof  that  there  is  a 
bad  state  of  the  nervous  system,  and  the  subsequent  impotence,  in- 
sanity, or  paralysis  as  an  aggravation  of  a  nervous  condition,  of  which 
masturbation  was  only  the  first  morbid  manifestation.  (Trousseau, 
*  Clin.  Med./  vol.  iii.)  And  this  latter  view  is  supported  by  the  fact 
that  in  some  cases  of  injury  to  or  disease  of  the  spinal  column  sperma- 
torrhoea is  a  common  associate. 

False  spermatorrhoea  is,  however,  a  far  more  common  complaint;  it  False sperma- 
is  supposed  to  be  present  when  nocturnal  emissions  are  frequent,  when  ^o''l»<»»« 
diurnal  emissions  take  place  on  any  sexual  thought,  and  urethral  dis- 
charge of  a  glairy  fluid  attends  defsecation,  when  erections  with  dis- 
charge follow  the  slightest  irritation,  such  as  that  produced  by  riding 
or  walking  from  the  friction  of  trousers,  &c.  Such  cases  are  far  from 
rare ;  they  are  commonly  due  to  masturbation,  but  they  are  not  cases 
of  true  spermatorrhoea,  although  they  often  precede  it.  Nocturnal 
emissions  may  be  too  frequent,  but  if  associated  with  sexual  feeling 
they  are  natural.  They  should,  however,  be  checked,  for  they  lead 
on  to  the  true  disease.  The  glairy  fluid  pressed  out  in  defeecation 
is  rarely  seminal,  it  is  prostatic,  and  of  a  transparent,  tenacious 
character,  not  milky.  The  whole  genital  tract  in  this  affection  is 
in  a  state  of  morbid  sensibility,  of  hyper»sthesia,  and  requires  treat- 
ment, for  the  false  spermatorrhoea  is  often  only  the  prelude  to  the  true. 

Tbeatmeht. — Trousseau,  regarding  masturbation  as  a  manifestation  Treatment, 
of  some  disease  of  the  nervous  centres,  speaks  strongly  in  favour  of 
belladonna,  and  so  far  as  my  experience  has  gone,  1  am  disposed  to  Belladonua. 
think  it  a  valuable  drug ;  given  in  half -grain  doses  of  the  extract 
twice  a  day  with  some  tonic,  such  as  iron,  zinc,  strychnine,  or  quinine.  Tonics, 
it  seems  to  act  most  beneficially,  and  to  check  the  disposition  to  mas- 
turbate in  a  marked  manner.    Of  course,  this  good  can  only  be  met 
with  when  there  is  in  the  patient's  mind  a  strong  wish  to  overcome  a 
repugnant  habit.     To  aid  tliis  the  application  of  a  ring  of  blistering  Local 
fluid  round  the  penis,  or  painting  the  prepuce  with  iodine,  art  valuable  Wi»tering. 
a<^uncts.    The  bowels  under  all  circumstances  should  be  kept  empty, 
more  particulary  the  rectum,  and  the  nocturnal  injection  of  cold  water 
into  the  bowel  is  a  useful  habit.    The  patient  should  sleep  upon  a  hard 
bed,  and  be  lightly  covered.     He  should  not  rest  upon  his  back.    A 
solid  substance  fastened  in  a  handkerchief  over  the  sacrum  is  a  good 
mode  of  securing  this  end. 

When  evidence  exists  that  the  mucous  membrane  of  the  prostatic  Canstir 
urethra  is  affected  near  the  orifices  of  the  spermatic  ducts,  Lallemand's  Bo)ations  to 
advice  of  applying  a  solution  of  nitrate  of  silver  (gr.  v  to  gi*.  x  to  J^pj^jJ 
the  ounce)  every  other  day,  should  be  followed.    Some  Surgeons  use  a 
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CHAPTER  XXV. 
SUEGICAL  A7FECTI0NS  OF  FEMALE  GEHITALB. 

Wounds  of  the  external  genitals  are  met  with  in  practice,  as  the 
result  of  violence  intentionally  committed,  or  accidentally  from  falling 
or  sitting  on  pointed  or  cutting  bodies.  They  are  always  serious  on 
account  of  the  bleeding  that  attends  them,  and  wounds  of  the  vagina 
are  particularly  so. 
of  Severe  lacerations  at  times  take  place  in  the  attempt  at  coitus. 
Some  years  ago  I  was  called  to  a  young  married  woman  for  severe 
hemorrhage  fh>m  these  parts  following  marital  intercourse  the  night 
after  marriage,  and  found  two  severe  lacerations  of  the  orifice  of  the 
vagina  and  the  hymen  unruptured ;  the  membrane  had  been  practically 
driven  in.    Pressure  arrested  the  bleeding. 

Wounds  of  the  vagina  are  apt  to  be  followed  by  untoward  cica- 
trices. 

Foreign  bodies  are  also  at  times  introduced  into  the  vagina  for 
criminal  or  erotic  purposes.  Hr.  Hilton  removed  at  Guy's  a  fiat  bone- 
netting  mesh,  ten  inches  long,  which  had  passed  throngh  the  vaginal 
walls  into  the  pelvis ;  and  bottles  and  other  foreign  matters  have  been 
introduced.  Sponges  are  not  uncommonly  found  in  the  passage,  and 
in  a  case  I  knew  of,  such  a  foreign  body  gave  rise  to  the  suspicions  of 
cancerous  disease. 

Adherent  Labia.  ^ 

The  labia  during  childhood  are  apt  to  adhere  together  from  some 
local  infiammatory  action,  and  so  to  close  the  labial  orifice  as  to  in- 
terfere with  the  act  of  micturition.  The  urine  in  children  thus 
affected  often  squirts  in  a  backward  or  forward  direction,  and  for 
this  surgical  attention  is  sought.  In  these  cases  the  true  condition  of 
aflkirs  will  at  once  be  recognised  on  separating  the  genitals,  for  the 
labia  will  be  found  connected  together  by  a  membranous  adhesion, 
which  passes  forwards  in  some  cases  to  the  urethral  orifice  and  thus 
affects  the  urinary  stream.  This  membrane  is  readily  broken  down  by 
separating  the  labia  with  the  fingers  or  thumbs,  or  by  means  of  a 
probe  introduced  behind  it  from  above.  The  application  of  a  little 
cold  cream  will  complete  the  cure  if  care  be  taken  to  keep  the  parts 
dean. 
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Vulvitis. 

Tliis  is  a  common  complaint  in  children ;  it  is  almost  always  due  to  Yalvitis. 
some  rectal  irritation,  such  as  worms,  scybala,  &c.,  in  feeble  and  badly 
fed  children.  It  is  rarely  the  result  of  a  gonorrhceal  affection,  as  too 
often  suspected.  The  student  should  be  aware  of  this  fart,  for  it  is  not 
uucommon  for  a  Surgeon  to  be  consulted  about  a  child  which  has 
vulvitis  under  the  suspicion  that  the  affection  is  the  result  of  an 
impure  criminal  contact,  when  it  is  due  to  some  simple  non-venereal 
cause. 

It  is  to  be  treated  by  local  cleanliness,  mild  astringent  lotions,  as  Treatmrnt. 
lead,  alum,  &c.,  the  udministration  of  a  good  mercurial  or  jalap  purge 
when  worms  are  suspected,  and  by  attention  to  the  digestive  organs 
and  general  health ;   a  mixture  of  rhubarb  and  soda  for  a  few  days, 
and  subsequently  a  tonic,  generally  effecting  a  cure. 

Noma,  or  phagedenic  ulceration  of  the  labia,  is  met  with  also  in  PhMgcdwiu 
cachectic  children ;  it  is  similar  to  the  cancrum  oris  after  the  exanthe-  **'  ^*"'*' 
mata.     It  is  a  disease  of  debility.    It  commences  as  an  inflammatory 
swelling  of  the  parts  similar  to  erysipelas,  passing  on  to  gangrene  and 
ulceration,  and  is  always  attended  with  great  prostration.    Tonics  such  Treatment, 
as  can  be  borne  should  bo  given ;  iron  when  possible,  quinine,  or  bark. 
Milk  with  chlorate  of  potash  is  a  good  drink ;  wine  and  abundance  of 
good  liquid  nourishment  should  be  given  by  the  mouth,  or  bj'  the  rectnm 
when  the  stomach  rejects  it.    Locally,  opium  lotion  with  carbolic  acid, 
nitric  acid,  or  nitrate  of  silver,  should  be  used,  and  when  the  ulce- 
ration spreads,  nitric  acid  in  its  concentrated  form  may  be  applied  or 
the  actual  or  galvanic  cautery. 

NsBvl,  when  found  involving  these  parts,  are  to  be   treated  like 
others. 

Hernia. — In  women  the  labium  may  be  the  seat  of  a  hernia  (inguinal)  Labial 
or  of  a  varicocele.  The  former  is  known  by  its  own  symptoms,  the  latter  *»*""*• 
by  its  wormy  feel.     It  may  also  become  on  the  receipt  of  an  injury  the  Varicocele, 
subject  of  thrornbus  or  blood  tumour.    This  is  to  be  made  out  by  the  Tbrumbus. 
history  of  the  case,  the  sudden  appearance  of  the  swelling  after  an  in- 
jury, its  external  aspect  and  fluctuating  feel.    Such  blood  swellings  are 
to  be  treated  at  first  by  the  local  application  of  cold  to  arrest  the  flow 
of  blood,  and,  subsequently,  by  lead   lotions.    Should  they  tend  to 
break  up  and  form  an  abscess,  a  free  incision  into  the  swelling  is  the 
right  treatment  to  adopt. 

Labial  abscesses  at  times  form  as  a  result  of  a  softened  thrombus,  Abiccas. 
but  more  frequently  from    follicular  inflammation.    They  are  very 
painful  and  ought  to  be  opened  early.     Occasionally  they  are  the  con- 
sequence of  an  inflamed  cyst. 

Labial  cysts  are  very  common.    They  are  usually  met  with  on  the  Cyttsm. 
inner  side  of  the  labia,  and  are  similar  in  their  nature  to  the  mucous  cysts  lal>««n»- 
found  in  the  mouth  or  beneath  the  tongue.  They  are  formed  also  in  the 
same  way,  by  the  obstruction  of  the  ducts  of  the  mucous  glands  of  the 
parts.    They  appear  as  chronic  swellings,  and  are  at  first  painless*  pro- 
ducing only  mechanical  inconvenience;  bat  if  neglected  they  may  inflame 
and  suppurate.  They  feel  on  manipulation  tense,  globular,  and  semifluc- 
tuating.    They  contain  a  glairy  fiuid,  often  brown  or  blood-stained; 
and  at  times  cholesterine.    They  are  to  be  treated  by  excision,  or  by  Trcalraeut. 
the  removal  of  the  presenting  surface  of  the  cyst,  by  a  pair  oi  ioitc^'v^ 
and  scissors,  the  removal  of  one  wall  exposing  tlie  oV»\\er,  ^nYiVcV  c«<^- 

VOL.  IL  lb 


BUBaiCAL  AFFECTIONS  OF  FEMALE  GENITALS. 


Scbteoons 
tomoiirt. 

5 


Cancer  ftf 
labiaiD. 


Bpiihelimna 
of  ditoria. 

Galvanic 
cautery. 


GalTanie 


Imperforate 
hymen. 


Treatment. 


tracts;  excision  is,  however,  the  safest  practice.  When  an  opening 
into  the  cyst  is  made,  the  cavity  should  be  plugged  with  lint  or  lint 
soaked  in  tincture  of  iodine,  this  fluid  exciting  a  fresh  action  or  sup- 
puration in  the  sac. 

Mucous  cysts,  like  these,  are  found  also  in  the  vagina. 

The  external  labia  may  also  be  the  seat  of  sebaceous  tumours,  and  of 
a  solid  cedema  or  hypertrophy  similar  to  that  seen  in  the  mule  scrotum. 
In  some  cases  it  is  a  kind  of  elephantiasis,  and  such  tumours  grow  to 
a  large  size.  Nothing  but  the  removal  of  such  tumours  can  be  enter- 
tained.  I  removed  some  timQ  since,  with  the  galvanic  ^craseur,  the 
labia  from  a  middle-aged  woman,  both  of  which  had  attained  the  size 
of  A  cocoa-nut,  without  the  loss  of  a  drop  of  blood,  having  isolated 
the  growths  by  long  pins  inserted  through  their  bases,  and  passed  the 
wire  round  the  pins.  When  this  instrument  cannot  be  obtained  the 
knife  is  to  be  employed.  Such  tumours  are  highly  vascular,  and  the 
Surgeon  requires  good  assistants  in  their  removal. 

Cancerons  tnroours  of  these  parts  are  also  seen,  epithelial  and  other- 
wise, and  it  seems  that  cancer  is  prone  to  appear  in  these  regions  at  an 
earlier  period  of  life  than  in  others.  Cancerons  tumours  of  these  regions 
are  to  be  known  by  their  ordinary  features,  and  are  to  be  treated  by 
removal.  In  1869  I  took  away  a  well-marked  cancerous  tumour  from 
the  labium  of  a  woman  only  thirty- two  years  of  age. 

Spithelial  disease  of  the  clitoris  occurs  at  times.  I  have  seen  several 
well-marked  cases,  but  more  commonly  it  attacks  the  inner  labia  and 
orifice  of  the  vagina.  In  such  cases  the  benefit  of  the  galvanic  cautery 
is  well  illustrated,  for  the  removal  of  such  growths  by  excision  is 
very  difficult,  and  always  attended  with  copious  bleeding.  When  the 
whole  gprowth  cannot  be  isolated,  as  much  as  can  be  should  be  excised 
or  scraped  off,  and  the  cautery  freely  applied  to  the  surface  and  base 
of  what  remains.  Where  the  growth  can  be  isolated  by  the  introduction 
of  long  pins  beneath  its  base,  and  a  wire  adjusted  beneath  the  pins,  the 
galvanic  ecrasenr,  not  made  too  hot,  and  slowly  worked,  is  an  admirable 
instrument  to  employ ;  by  its  means  I  have  on  several  occasions  suc- 
cessfully removed  an  epithelial  cancer  occupying  the  fourchette  of  the 
vagina,  encroaching  on  the  passage  and  the  perinseum  without  the  loss 
of  a  drop  of  blood.  The  patients  were  under  chloroform  during  the 
operation  and  felt  no  pain ;  the  afterpain  in  these  cases  is  always  slight, 
the  cautery  entirely  destroying  the  sensibility  of  the  divided  parts ;  and 
wounds  so  made  heal  kindly. 

Lnpos  also  attacks  these  parts  like  others;  and  warty  growths  ^re 
common. 

Syphilis  has  received  attention  in  another  page. 

Imperforate  hymen  is  a  condition  to  be  recognised  and  not  confused 
with  the  adherent  labia  already  referred  to.  The  hymen  is  more  deeply 
placed,  nearer  the  orifice  of  the  vagina ;  when  imperforate,  it  causes 
retention  of  the  menses,  the  accumulation  of  the  secretions,  and  a 
pelvic  tumour,  usually  accompanied  by  pei-iodic  pain  and  constitutional 
disturbance. 

The  proper  treatment  of  these  cases  is  the  division  of  the  imperforate 
membrane  or  its  complete  excision,  the  object  being  to  allow  of  the  free 
escape  of  the  retained  secretion,  which  is  usually  black  and  treacle-like. 
Success  usually  attends  this  practice,  but  a  fatal  peritonitis  at  times 
^/uoes. 
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A  rigid  hymen  is  occasionally  an  impediment  to  coitus  in  women  who  Aigid  hjmt», 
marry  late  in  life,  and  I  have  known  of  a  case  in  which  for  two  years 
after  marriage  the  hushand  had  never  had  perfect  connection  on  this 
account;  indeed,  it  was  not  till  after  his  wife  had  hecome  pregnant, 
and  the  vaginal  memhrane  had  heeu  ruptured  during  the  birth  of  the 
child,  that  a  satisfactory  coitus  was  effected. 

I  have  also  hecn  called  upon  on  one  occasion  to  divide  the  hymen  of  Slay  reqaire 
a  lady  about  thirty  who  had  been  married  for  some  months,  and  had  never  *hniion. 
had    complete    connection,    the    husband's  penis   having  been  very 
lar^e. 

There  are  cases  on  record  showing  that  when  a  vagina  is  oc- 
cluded and  the  patient  has  been  married,  the  urethra  has  been 
so  enlarged  as  to  admit  the  finger,  and  in  all  probability  the  male 
organ. 

A  double  vagina  is  another  cause  of  difficult  coitus.     I  was  consulted  Double 
in  such  a  case  by  a  patient  who  had  been  married  for  several  years,  and  *■«"**• 
had  never  had  connection.     The  woman  came  to  me,  as  a  divorce  was  Example, 
under  consideration;  she  complained  of  extreme  pain  whenever  an 
attempt  at  coitus  was  made,  and  the  husband  of  inability  to  penetrate. 
On  making  a  careful  examination  a  double  vagina  and  uterus  were  dis- 
covered.    I  advised  the  division  of  the  septum  by  means  of  the  galvanic 
wire,  the  perforation  of  the  septum  near  the  uterus  and  its  gpradual  divi- 
sion by  means  of  steady  traction  upon  the  wire ;  but  whilst  the  question 
was  under  the  consideration  of  both  parties  the  suspicion  of  pregnancy 
occurred,  and  time  proved  its  truth.     A  child  was  bom  prematurely  after 
a  tedious  labour,  and  I  heard  no  more  of  the  difficulties  of  the  case.    She 
became  pregnant  a  second  time. 

Besides  these  deformities  others  may  occur,  such  as  occlusion  of 
the  vagina  or  absence  of  the  uterus,  or  the  opening  of  the  rectum 
into  the  vagina,  &c.  &c. 

The  clitoris  is  occasionally  enlarged  at  birth,  appearing  as  a  small  Enlaijged 
penis.     I  have  seen  an  example  of  this,  and  at  the  end  of  the  clitoris  clit^™* 
a  depression  existed  corresponding  to  the  male  urethra;  the  child  in 
other  respects  was  natural.    This  organ  may,  however,  in  after  life 
become  the  subject  of  hypertrophy,  indeed,  of  a  kind  of  elephas  as  of 
the  male  penis,  and  require  removal. 

Clitoridectomy  for  epithelial  cancer   has  already  been  alluded  to.  Clitohdec- 
The  operation  has  been  practised  for  epilepsy  and   supposed   erotic  *^^        . 
complaints,  but  evidence  is  wanting  to  justify  the  step.    At  present  ^        ''^ 
the  operation  for  such  purposes  appears  to  be  unjustifiable. 

Vaginal  tnmonrs,  besides  the  cystic  and  epithelial,  are  occasionally  Vaginal 
met  with.     Vaginal  polypi  are  found.     I  removed  one  the  size  of  a  tumours, 
nut  from  a  child  three  years  old,  and  similar  cases  are  on  record.    They 
should  always  be  ligatured  and  excised. 

Bnptnre  of  the  Perinsnm. 

This  accident  is  not  a  rare  one  as  a  result  of  a  rapid  delivery,  and  Rupture  of 
in  first  labours ;  to  a  small  extent,  it  is  somewhat  common.  'h"fif "?  *" 

When  limited   it  is  not  of  much  importance ;  but  when  exten-     *    "*"  *' 
five   the    pelvic   organs   lose   their  natural   support  and   are  prone 
to   fall,   giving   rise  to   rectocele  or  prolapse  of   the  posterior  wall 
of  the  vagina,  or  cyatocele  or  prolapse  of  the  anterior  wall  of  thfi  Osowt. 
vagina.  ^jb»»m». 
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Treatment. 


Period  for 
operation. 


Description 
of  the 
operation. 


rectam    is   implicated  the  accident 


Fio.  335. 


When  the  sphincter  ani    or 

becomes  of  grave  importance. 

At  times  the  rupture  is  central,  and  in  the  case  from  which  Fig.  335 

was  taken,  the  child  was  born  through  the  rupture  B.    The  incident  took 

place  in  the  practice  of  a  medical  friend  who  sent  the  case  to  me.     Dr. 

Wilson  witnessed  a  like  process  in  a  similar  case  ('  Ed.  Med.  Journ./ 

AprU,  1875). 

There  is  no  reason  to  believe  that  such  an  accident  is  the  fault  of 
the  accoucheur  in  all  cases/  although 
it  is  so,  doubtless,  in  some ;  but  with 
a  large  child  and  a  rapid  labour,  it  is 
often  difficult  to  prevent.  I  have 
known  it  occur  in  the  practice  of  very 
good  Surgeons. 

Slight  ruptures  of  the  perinseum 
need  not  be  regarded,  but  when  a  rup- 
ture into  the  body  of  the  perinajum 
takes  place  during  labour,  aud  the 
accident  is  recognised,  the  best  prac- 
tice is  to  put  in  one  or  more  sutures 
at  once.  The  introduction  of  one  or 
two  sutures  at  the  time  is  so  sound 
a  practice  that  it  cannot  be  too  confi- 
dently recommended. 

When  the  operation  is  not  performed 
at  once,  but  postponed  to  the  future, 
it  must  be  till  the  period  of  suckling 
has  passed,  and  the  general  health  of 
the  patient  has  been  restored,  for  the 
operation  being  a  plastic  one  requires 
good  power  on  the  part  of  the  pa- 
tient, and  immediate  union  of  the 
It  is,  however,  very  successful  when 


CentrHl  rupture  of  the  perineeum 
tlbfough  which  child  was  born. 


wound  is  wanted  for  success. 

properly  performed ;  indeed,  it  very  rarely  foils. 

Operation. 

Before  the  operation  the  bowels  should  be  well  cleared  out;  an  aperient 
is  to  be  given  two  days  before,  and  an  enema  on  the  day  of  operation. 
Chloroform  should  be  given,  the  patient  placed  in  the  position  for 
lithotomy,  and  the  buttocks  brought  to  the  edge  of  the  table;  an  assist- 
ant should  then  well  separate  the  labia.  The  Surgeon  may  now  with 
his  scalpel  map  out  the  portion  of  integument  that  he  proposes  to 
remove,  remembering  that  it  is  well  to  have  a  broad  surface  to  bring 
together  and  a  cleanly  cut  one,  for  a  thin  membranous  union  is  useless, 
and  a  jagged  surface  will  not  unite  ;  at  least  one  inch  of  raw  surface 
should  be  made,  the  width  of  the  bared  surface  diminishing  slightly 
towards  the  anterior  portion  of  the  labia.  Having  mapped  the  j)arts 
out  for  removal,  the  best  plan  is  to  perforate  the  tissues  towards  their 
centre  and  cut  outwards,  the  right  half  being  first  treated  and  then 
the  left  (Fig.  336). 

Not  a  remnant  of  the  mucous  membrane  should  be  left. 

Should  bleeding  occur  the  larger  arteries  may  be  twisted,  and  a 
little  pressure  soon  controls  the  smaller. 

The  second  step  of  the  operation,  or  the  introduction  of  the  sutures, 
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rcraains  to  be  performed,  and  it  is  of  no  less  importance  than  the  Introduction 
firiit.    The  sutures  are  to  be  introduced  at  least  an  inch  from  the  «'  the 
margin  of  the  wound,  and  the  one  nearest  the  rectum  first.    When  the  *"  '"*'' 
recto- vaginal  septum  is  involved  the  introduction  of  the  suture  it  of 
primary  importance.     It  should  be  passed  through  the  left  side  of  the 
wound  on  a  level  with  the  septum,  through  the  tissues  and  the  septum, 
and  out  at  a  corresponding  point  on  the  right  side,  being  completely 
buried  in  its  whole  course,  the  object  being  to  draw  the  septum  well 
forward.     {Vide  Fig,  SS6.)    A 
second  and  a  third  suture  may 
then  be  introduced  as  indicated 
in  the  drawing.  YiiMMBfWMlMfiBfftft  ^  Q*>ill  ratnns 

A   quill  suture  is  probably  \^HH1^Q9DPiv  preferable, 

the  best  form  to  use,  and  good 
gut  or  twisted  silk  the  best 
material.  (Tide  Fig.  30.)  A 
needle  such  as  that  seen  in  Fig. 
336,  is  the  one  I  now  usually 
employ ;  it  is  curved  on  the  fiat, 
so  as  not  to  cut  the  recto- 
vaginal septum  in  its  passage, 
and  has  an  eye  in  its  point  to 
admit  the  double  suture.  Tlie 
parts  are  to  be  pressed  together 
firmly  after  their  apposition, 
and  several  superficial  sutures 
of  silk  may  be  introduced. 
Should  the  parts  be  tight  and 
much  spasm  of  the  sphincter 
present,  a  division  of  the  su- 
perficial fibres  of  the  muscle 
at  its  posterior  margin  may  be 
performed.  Some  Surgeons  do 
this  as  a  matter  of  course.     I 
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have  only  done  it  in  exceptional  cases. 

After  the  operation  is  completed  the   fingers  should  be  introduced  Afler- 
into  the  vagina  and  rectum  to  assure  the  operator  that  the  parts  are  treatment, 
in  apposition,  and  when  any  blood  has  passed  into  the  vagina  the 
passage  should  be  syringed.    A  morphia  suppository  may  then  be  placed 
in  the  rectum  to  relieve  pain  and  spa<«m,  and  to  lock  up  the  bowels. 

The  patient  is  then  to  be  removed  to  bed  with  her  legs  tied  together, 
and  fiexed  upon  the  abdomen.  The  urine  should  be  drawn  off  every 
six  hours  for  the  first  three  or  four  days,  and  the  parts  kept  clean. 
Iced  milk  and  beef  tea  may  be  given  for  the  first  day,  bat  meat  and 
wine  subsequently  should  the  appetite  allow.  The  patient  may  lie  on 
one  side  should  she  prefer  it.  When  the  quill  suture  is  used^  the  deep 
sutures  should  be  removed  on  the  third  or  fourth  day,  and  the  super-  i^^fQ^va]  of 
ficial  on  the  seventh.  When  silk,  wire,  or  gut  sutures  have  been  em-  lataTes. 
ployed,  they  may  be  left  for  six  or  seven  days ;  but  after  the  foarth 
day  they  should  be  taken  away,  when  suppuration  in  their  track  appears. 

On  withdrawing  the  quill  sutures,  great  care  should  be  observed  not 
to  separate  the  thighs  or  parts ;  Indeed,  for  quite  ten  da.^^  Qit  Tii^x^ 
after  the  operation  this  point  should  be  obftei^ed. 
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catheter  to  be 
diipensed 
with. 


Bowels  to  be 
locked  up  for 
two  weeki. 


Resnlu. 


Vaginal 
rystocele. 


After  tbe  first  week  the  use  of  the  catheter  m&y  be  dispensed  with, 
the  patient  making  water  on  her  hands  and  knees,  and  tbe  parts  subse- 
qnently  being  carefully  sponged.  Should  any  offensive  vaginal  dis- 
charge appear,  the  passage  may  be  syringed  out  with  a  lotion  of 
Cond/s  fluid. 

The  bowels  should  be  locked  up  for  at  least  a  fortnight  by  small 
dotes  of  opium  twice  a  day,  and  then  relieved  by  enemata  of  oil  and 
gmel ;  indeed,  in  some  cases  where  union  is  thought  to  be  feeble,  it  is 
well  to  keep  them  from  acting  for  a  longer  period,  care  being  always 
observed  that  no  large  indurated  motion  be  allowed  to  pass— warm 
water  and  oily  enemata  being  used. 

With  this  attention  good  success  generally  follows,  and  women  may 
have  subsequent  labours  without  any  giving  way  of  the  parts.  Where 
much  prolapse  of  the  posterior  wall  of  the  vagina  coexists,  a  strip  of 
mucous  membrane  running  up  the  vagina  from  the  anal  end  of  the 
recto-vaginal  septum  may  be  cut  off  and  the  edges  of  the  wound 
brought  together.  I  have  done  this  in  many  cases  with  an  excellent 
result;  indeed,  in  many  cases  of  prolapse  of  the  uterus  following  some 
slight  rupture  of  the  periusBum,  or  even  without,  this  operation  is  of 
great  value. 

In  vaginal  cystocele  a  like  operation  is  of  benefit,  the  removal  of  a 
piece  of  vaginal  mucous  membrane  at  its  labial  border  being  often  fol- 
lowed by  a  good  result.  Indeed,  I  am  tempted  to  think  that  many 
more  of  these  cases  of  vaginal  and  uterine  prolapse  are  to  be  g^atly 
benefited  by  surgical  treatment  than  the  majority  of  practitioners 
believe ;  and  that,  in  the  future,  surgical  treatment  will  be  more  fre- 
quently demanded  for  these  affections. 

Yesico-  and  Becto-vaginal  Fistolse. 
Veiico-  aud        Unnatural  communications  between  the  bladder  or  rectum  and  the 
recto-vaginal  vagina,  are  usually  the  result  of  long  and  tedious  labour,  from  slough - 
fistalie.  jjjg  Qf  ^jjg  tissues  after  too  much  pressure,  although  at  times   they 

may  be  caused  by  the  rough  use  of  instruments,  the  retention  of  a 
pessary,  or  by  tbe  presence  of  a  stone.  They  are,  as  a  rule,  dis- 
covered a  few  days  after  the  delivery,  by  water,  wind,  or  fseces  passing 
through  the  vaginal  passage,  these  symptoms  appearing  on  the  separa- 
tion of  the  slough. 

The  Surgeon  is  usually  called  upon  to  treat  the  case  when  the  puer- 
peral month  has  passed,  and  the  patient's  powers  have  been  restored ; 
'    till  then  it  would  be  rash  to  think  of  interference. 

The  operation  for  the  cure  of  these  aficctions  is  a  very  good  one, 
and  as  a  rule  successful,  failure  following  only  in  exceptional  instances, 
that  is,  when  the  subjects  are  feeble,  with  small  reparative  power,  or 
when  the  loss  of  tissues  is  too  great  to  be  made  up. 

Becto-vaginal  fistula}  are  more  readily  cured  than  vesico-vaginal 
but  both  oi)erations  are  alike  in  principle. 
Operation  for      Operation. — Without  going  into  its  history,  full  details  of  which  are 
recto-raginal  to  be  found  in  the  special  works  on  the  surgical  diseases  of  women,  it 
'^'~  may  be  said  that  it  is  to  Sims  and  Bozeman,  in  America,  Simpson 

and  Brown,  in  this  country,  that  the  modern  operation  has  been 
brought  to  its  present  state  of  perfection,  although  it  is  probably  due 
to  the  introduction  of  chloroform  that  its  great  success  is  to  be  attri- 
buted. 


fistula. 
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Very  small  fistulse  may  probably  be  cured  by  the  actnal  or  galvanic 
cautery,  but  every  thing  above  the  size  of  a  crow-quill  demands  some 
plastic  operation. 

In  the  operation  the  Surgeon  has  three  main  points  to  observe : —  Objeeti  is 
Ist.  To  bring  the  fistula  well  into  view  and  under  control;  2nd,  to  ▼'*''• 
pare  with  nicety  and  accuracy  the  whole  margin  of  the  fistnla;  and 
3rd,  to  bring  into  and  maintain  in  apposition  the  raw  and  indsed 
surfaces. 

For  the  first  object  the  duck-bill  speculum  is  undoubtedly  the  best ;  1.  Specolum. 
by  some  authors  it  is  known  as  Bozeman's,  by  others  as  Sims'.  It  is 
both  a  dilator  of  the  vagina  and  a  retractor.  Some  Surgeons,  Jobert 
1)eing  amongst  them,  talk  of  exposing  the  fistula  by  dragging  the 
uterus  exteninlly,  and  thus  everting  the  vagina.  1  have  never  had  the 
boldness  to  use  sufficient  force  to  do  this,  and  I  cannot  advise  it.  Such 
a  measure  would,  however,  greatly  facilitate  the  different  steps  of  the 
operation. 

Weiss  has  recently  so  arranged  the  duck-bill  speculum  as  to  be  self- 
supporting  (Fig.  337a).  I  have  used  the  instrument,  and  have  been 
much  struck  with  its  value. 

For  recto-vaginal  fistula  the  patient  should  be  placed  on  her  back,  as  Opentkm  foi 
in  lithotomy,  and  for  vesi co-vaginal  fistula  this  position  is  at  times  the  SJ?*i^T***"'' 


Fio.  837. 


Fia.  S37A. 


FoBition  of  patient  for  Tesico-ragiDal  fistula. 

most  convenient ;  although  I  usually  prefer  the  semi -prone  position,  the 
knees  and  thighs  falling  over  the  end  of  the  table,  the  Surgeon  looking 
down  upon  the  fistula  (Fig.  337).  When  the  uterus  is  dragged  down  saiB- 
ciently  far  to  evert  the  fistula,  the  lithotomy  position  is  doubtless  to  bt 
preferred. 

The  fistula  having  been  brought  well  into  view,  the  next  step  is  to  Paring  of 
pare  its  edges,  and  in  doing  this  the  operator  must  not  be  too  sparing  ^t^ 
of  tissue  ;  his  aim  should  be  to  get  as  broad  and  as  clean  a  surface  as 
be  can.  When  this  can  be  secured  by  means  of  a  knife  and  forceps, 
no  better  instruments  are  required,  the  best  knife  being  one  that  can 
be  adjusted  to  any  angle  with  rapidity  and  ease.  When  the  fistnla  is 
high  up  in  the  vagina  or  large,  the  pronged  guide  ^«k  mQ^cl^•CB^ASlCL  ^^ 
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HilUard's,  or-Glasgow)  made  for  me  many  years  ago  is  an  excellent 

instrmnent  (Fig.  338) ;  it  is  readily  appUed  and  ensures  a  clean  cat 

surface.    Some  Surgeons  prefer  the  scissors  (Fig.  338a). 

When  this  step  of  the  operation  has  been  completed,  the  edges  of 

the  fistula  have  to  be  brought  together, 

and  for  this  purpose  numerous  devices  * 

have  been  employed.  Splints  of  all  kinds 

have  been  suggested,  but  with  experience 

they  have  all  been  discarded,  simple  wire, 

silkworm -gut,  or  silk  sutures,  fastened 

with  shot  or  otherwise,  being  preferred. 

I  have  tried  every  form  of  splint,  and 

have  at  last  come  to  gut  sutures  and 

shot  fastenings,  at  times 

Fio.  838a.         using    a    plaited    fishing 

silk. 

The  sutures  should  be 
introduced  tolerably  close 
together,  and  at  a  good 
distance  from  the  margin 
of  the  wound,  say  one 
third  of  an  inch ;  they 
should  not  be  drawn  too 
tight.  They  should  be 
fastened  by  running  a  per- 
forated shot  down  over 
them,  taking  the  precau- 
tion subsequently  to  tie 
the  gut  over  the  shot  to 
prevent  its  giving  way. 
In  this  step  the  operation 
is  similar  to  that  for  fissured  palate.  In  Fig.  339,  the  needles  employed, 
with  the  mode  of  introducing  and  securing  the  sutures,  may  be 
seen. 

A  good  strong  pair  of  forceps  is  required  to  nip  the  shot  after  they 
have  been  slipped  into  position. 

When  wire  or  gut  is  employed,  Startin's  hollow  needles  may  be  used, 
but  the  ordinary  curved  needles  with  good  eyes  at  their  ends  are  the 
best  for  silk.  With  wire,  gut,  or  silk,  the  shot  fastenings  are  the  best. 
After  the  operation  the  vagina  should  be  well  cleansed  of  blood,  and 
the  bladder  emptied.  Ice  or  iced  water  will  generally  arrest  any 
bleeding  that  may  occur.  An  opiate  suppository  should  be  adminis- 
tered after  the  operation  to  give  ease,  and  the  same  practice  followed 
as  to  the  bladder  and  diet  as  after  the  operation  for  ruptured 
perinsBum. 

To  leave  a  catheter  in  the  bladder  after  the  operation  for  vesico- 
vaginal fistula  often  adds  to  the  irritation ;  its  careAil  introduction  at 
stated  periods  is  preferable.  When  from  circumstances  this  cannot  be 
attended  to,  the  introduction  of  a  short  catheter,  with  an  open  end  to 
allow  of  the  urine  passing  as  it  is  secreted,  should  be  employed.  Dr. 
Meadows  allows  his  patients  to  pass  their  urine  in  the  natural  way 
after  the  operation,  and  I  have  dispensed  with  the  catheter  in  some 
ctues  witbottt  any  bad  result. 


Paring  edges  of  vaginal  fistala. 
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On  the  sixth  or  seventh  day  the  sutures  may 
be  removed ;  but  if  good  union  has  not  taken 
place,  and  they  are  not  causing  irritation,  they 
may  be  left  in  position  for  a  longer  period. 

During  the  convalescence  the  vagina  should 
be  kept  well  cleansed  by  water,  or  some  lotion 
containing  Condy's  fluid. 

In  recto-vaginal  fistula  the  bowels  should  be 
kept  locked  up  for  ten  days  or  a  fortnight,  till 
the  wound  ha^  tirmly  united,  and  then  the  fseces 
should  be  rendered  soil  by  enemata  of  oil  and  g^nel. 

When  the  tissues  around  the  edges  of  the 
fistula  are  too  thin  to  allow  of  their  being 
pared,  or,  indeed,  under  other  circumstances, 
they  may  bo  split ;  that  is,  the  vaginal  mucous 
membrane  may  be  raised  from  its  submucous 
bed  for  half  or  three  quarters  of  an  inch 
round  the  fistula,  and  the  under  surfaces  of 
the  raised  membrane  brought  together  and 
held  there  by  a  quill  suture.  I  have  adopted 
this  method  on  many  occasions,  and  am  most 
favourably  impressed  with  its  advantages.  I 
was  led  to  do  so  some  years  ago  in  a  case  of 
vcsico-vaginal  fistula  where  there  was  no  tissue 
to  spare,  and  was  pleased  subsequently  to  see  so 
good  a  Surgeon  as  the  late  Mr.  Coll  is,  of  Dublin, 
make  the  same  suggestion  independently.  When 
this  plan  is  adopted,  the  sutures  must  be  re- 
moved on  the  fourth  day,  otherwise  the 
pressure  of  the  bougie  may  cause  ulceration. 
At  times  it  is  best  only  to  cut  the  sutures, 
and  leave  the  quills  in  position  for  a  day  or  so 
longer,  but  the  amount  of  irritation  they  cause 
must  bo  the  Surgeon's  guide.  Dr.  Kidd  and 
Mr.  Mapother,  of  Dublin,  have  however  adopted 
what  appears  to  be  a  better  practice;  they 
make  a  U-shaped  cut  round  the  fistula  through 
the  mucous  membrane  of  the  vagina,  raise  the 
flap  thus  formed  and  cut  off  its  lower  half,  in- 
cluding the  opening  of  the  fistula  in  the  vaginal 
mucous  membrane.  They  then  draw  down  the 
shortened  flap  over  the  fistulous  opening  into 
the  bladder,  and  unite  it  by  sutures  to  the  cres- 
centic  border  of  the  mucous  membrane  forming 
the  bed  from  which  the  flap  had  been  raised. 
The  fistulous  opening  into  the  bladder  is  thus 
covered  over  with  a  flap  of  sound  mucous  mem- 
brane. (*  Brit.  Med.  Joum^'  June,  1872.) 

When  the   neck  of   the  uterus  is  involved 
in  the  fistula,  it  may  be  necessary  to  lay  it  open ;  introduction 
bnt  when  the  nterus  is  involved,  it  is  more  of  ratures  in 
fi«qnently  necessary  to  turn  the  neck  of  the  ▼•ginal 
Qtems  into  the  bladder  and  close  the  Yagina  ^^^^ 
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Vascular  excrescences  ;irc  \Lrvc -ninion  in  llu-  feniali' 
;." ''  from  tlu'ir  ^reat  sensii)ilit_v  lli<_v  ^^^^n-^^  severe  ]»:iin  ;  tliey  m! 
ject  from  the  meatus  us  a  tioriil  ontj^'row  tli  ;  they  are  ottci 
with  a  discharge  of  mucus,  and  at  times  of  blooil,  also  with 
it.  of  the  bladder.  Their  remoyal  is  the  only  sound  treatmen 
may  be  effected  by  forceps  and  scissors,  or  by  means  of  tl 
cautery.  When  the  former  practice  is  followed  the  growtV 
well  drawn  downwards  and  excised,  a  stick  of  nitrate  of  si 
applied  to  the  base  of  the  tumour  to  prevent  bleeding; 
doubt  exists  as  to  its  complete  removal,  chloride  of  zinc  ma; 

When  the  urethra  is  the  sent  of  more  than  one  such  f 
introduction  of  a  stick  of  sulphate  of  zinc  at  intervals  of  t 
days,  may  be  followed  by  the  withering  of  the  growths ;  bul 
result  does  not  ensue,  the  passage  must  be  dilated  and  the 
moyed.  Nitric  acid  in  some  cases  is  a  good  caustic  to  ensure  tb 
tion  when  excision  or  the  galvanic  cautery  cannot  be  em 
Dr.  A.  Edis  has  recently  (*  Brit.  Med.  Joum.,'  April  4th,  187^ 
advantage  the  saturated  solution  of  chromic  acid,  applied 
cotton  wool  rolled  round  a  stick  to  the  growth  until  the  suH 
shrivelled. 

To  facilitate  the  use  of  any  of  these  means,  but  more  par 
destruction  of  the  growth  with  the  galvanic  cautery,  I  ha 
use  of  the  boxwood  or  ivory  speculum  and  dilator  depicted  ii 
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Irritable  bladder  in  women  is  a  very  common  effect  of  uterine  dis-  irritable 
turbance  or  displacement,  as  well  as  of  recttil  difiease.  Such  a  symptom  bladder, 
demands  the  closest  investigation  to  find  out  its  cause ;  it  is  mostly 
gecondary  to  disease  of  the  uterus,  &c.,  and  not  often  dependent  on 
bladder  affections. 


CHAPTER  XXVI. 
DISEASES  AND  TTJMOUBS   OF  THE  BBEAST. 

Sore  nipples  are  sources  of  great  distress,  and  too  often  the  pre-  Sore  nipples. 
cursors  of  mammary  abscess.  They  are  doubtless  often  caused  by  some 
aphthous  condition  of  the  child's  mouth,  but  as  frequently  result  from 
some  unusual  sensibility  of  the  skin  of  the  part,  and  at  times  from 
want  of  care.  In  first  pregnancies  mothers  should  always  harden  their  Prevention, 
nipples  by  the  daily  use  of  some  spirit  lotion,  or  eau  de  Cologne  and 
water ;  and  where  they  are  not  sufficiently  prominent,  a  breast  glass 
or  gutta-percha  shield,  such  as  that  sold  by  Elam,  of  Oxford  Street, 
should  be  worn.  Nothing  tends  more  to  prevent  this  troublesome  affec- 
tion than  these  means. 

When  sore  nipples  occur  at  the  time  of  suckling,  the  same  shields  Treatment, 
should  be  worn,  and  great  care  observed  to  dry  the  nipples  after  use, 
and  never  to  leave  them  in  the  child's  mouth  after  the  process  has 
been   completed.     The   application  of  the   glycerine   of   tannic  acid.  Application!. 
Richardson's  styptic  colloid,  tincture  of  catechu,  a  solution  of  nitrate 
of  silver,  gr.  v  to  the  ounce  of  water,  or  an  ointment  of  extract  of 
rhatany,  gr.  viij  to  5ij  of  the  oil  of  theobroma,  are  good  applications. 
Castor  oil  as  an  external  application,  or  collodion,  is  sometimes  useful. 
When  cracks  exist,  it  is  a  good  plan  for  the  mother  to  draw  out  the  Mode  of 
nipple  by  means  of  the  old-fashioned  feeding  bottle  before  giving  it  c^wiujt  out 
to  the  infant,  the  mother's  nipple  being  put  into  the  central  opening,       nipp«. 
and  her  mouth  drawing  the  artificial  one;  another  ready  method  is 
the  application  to  the  nipple  of  the  mouth  of  a  w^ide-necked  empty 
bottle  that  has  been  heated  by  hot  water.     The  nipple,  as  the  bottle 
cools,  is  pressed  into  the  bottle  and  rendered  prominent  in  a  painless 
way. 

Engorgement  of  the  breast  takes  place  in  a  woman  when  from  any  Eneorvement 
cause  she  is  unable  to  give  suck,  either  from  defect  or  disease  of  the  of  Uie  oreail. 
nipple  or  the  death  of  the  child.  Under  these  circumstances  the  gland 
becomes  distended,  and  if  left  unrelieved  for  twenty-four  or  thirty-six 
hours  will  probably  become  inflamed.  When  the  gland  can  be  relieved 
by  the  application  of  an  infant  to  the  nipple,  or  next  be3t  by  a  bottle 
in  which  a  partial  vacuum  has  been  made  by  means  of  hot  water,  or 
the  mother's  mouth,  or  a  very  carefully  applied  breast  pump,  the 
tension  may  be  relieved. 

Pressure  should  then  be  employed  by  means  of  strapping,  and  this  Fresrare. 
should   be  applied  over  the  gland,  previously  smeared  with  the  ex- 
tract of  belladonna,  rendered  liquid  with  an  equal  part  of  glycerine.  Belladonna. 
A  saline  or  other  purge  is  often  of  value,  with  some  tonic  medicine,  aa 
qainine,  a  mixture  of  two  or  three  drachms  of  the  sulphate  of  mtii%« 
nesia  and  one  or  two  grains  of  quiuine  being  as  good  «&  VkXi'^*. 
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In  lobalar  engorgement  of  the  breast  gentle  fi-iction  is  of  great  value, 
with  or  without  oil;  warm  applications  and  moisture  are  most  grateful. 

Inflammation  of  the  Breast. 

This  may  appear  as  a  subcutaneous  peri-glandular  abscess,  more  or  less 
extensiye ;  as  a  local  phlegmonous  lobular  inflammation ;  or  diffused 
throughout  the  whole  gland.  It  may  primarily  involve  the  connective 
tissue  which  exists  between  the  lobules  as  well  as  the  true  secreting 
structure  of  the  gland. 

It  may  be  acute  or  chronic  in  its  nature,  and  may  disappear  without 
any  breaking  up  of  tissue  or  suppuration,  or  it  may  be  attended  with 
most  destructive  local  results.  The  extent  of  destruction  of  tissue 
depends  upon  the  severity  of  the  inflammatory  process,  and  the 
amount  of  constitutional  power  of  the  subject  of  the  disease.  As  a 
rule,  however,  suppuration  takes  place. 

In  a  general  way  inflammation  attacks  the  breast  gland  when  in  a 
state  of  activity ;  it  is  exceptional  for  the  passive  organ  to  be  the 
subject  of  this  process.  Out  of  102  consecutive  cases  under  my  ob- 
observation,  79  occurred  during  lactation,  2  during  pregnancy,  21  in 
patients  who  were  neither  suckling  nor  pregnant.  Three  fourths  of 
the  cases  that  occurred  during  lactation  attacked  patients  during  the 
first  two  months.  In  many  of  these  a  cracked  nipple  was  the  assigned 
cause,  but  I  am  disposed  to  think  with  Mr.  Ballard  that  abscess  in  the 
early  months  is  due  to  the  searching  of  the  child  after  milk  before  the 
gland  is  filled,  in  patients  who  have  neither  sufficient  power  to  secrete 
milk,  nor  to  resist  the  inflammatory  process  when  once  originated. 
The  affection  is  more  common  in  primiparee.  The  right  breast  is  more 
frequently  affected  than  the  left  in  the  proportion  of  5  to  3.  In 
some  cases  the  rapidity  of  the  process  is  very  marked,  an  abscess  form- 
ing within  a  few  days ;  in  others,  again,  it  is  most  insidious.  Chronic 
abscesses  in  their  progress  are  often  mistaken  for  new  growths,  and 
their  removal  even  has  been  attempted. 

Abscesses  occur  in  infants*  breasts,  and  they  are  too  commonly  the 
consequence  of  an  ignorant  nurse  applying  pressure  to  the  glands  in 
which  milk  is  often  found,  or  friction  to  "  rub  away  the  milk."  The 
milk  appears  to  be  more  abundant  in  the  male  than  in  the  female 
infant. 

They  are  also  met  with  in  the  male  subject  from  injury  or  other  causes. 

Chronic  mammitis,  in  the  boy  or  girl,  is  by  no  means  a  rare  affection, 
the  undeveloped  gland  becoming  indurated  and  very  painful;  such 
cases,  however,  rarely  suppurate. 

Treatment. — The  activity  of  the  treatment  of  the  afl*ection  we  are 
now  considering  must  be  regarded  by  the  acuteness  or  severity  of  the 
inflammatory  process,  and  the  nature  of  the  constitutional  and  local 
symptoms  to  which  it  may  give  rise.  As  a  broad  truth,  however,  it 
may  be  confidently  asserted  that  the  inflammatory  process  is  of  a  low 
type  and  of  a  destructive  nature,  and  that,  as  the  constitutional  powers 
of  the  patient  are  generally  feeble,  nothing  like  lowering  measures  are 
to  be  adopted,  but,  on  the  contrary,  soothing  local  applications  and 
constitutional  tonics,  with  sedatives,  are  absolutely  demanded. 

In  cases  of  inflammation  of  the  breast  taking  place  during  lactation 
I  have  rarely  seen  an  instance  in  which  any  other  principles  of  treat- 
ment thsLD  those  I  have  just  laid  down  could  be  entertained.    The  sub- 
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jects  of  this  affection  are  mostly  feeble,  and  want  of  power  is  the 
most  prominent  symptom.  Under  such  conditions,  therefore,  soothing 
fomentations  to  the  breast,  either  of  warm  water  or  of  some  medicated 
solution,  as  the  decoction  of  poppies,  are  the  local  applications  which 
give  the  most  relief,  although  a  light  linseed  poultice  or  some  spongio- 
piline  may  be  well  employed.  In  young,  robust  women,  where  suck- 
ling is  impossible,  the  application  of  laxatives  and  powerful  purgatives 
may  be  called  for. 

Rest  in    the   horizontal   posture  affords    striking    comfort    to  the  Rest 
patient,  and,  when  it  can  be  carried  out,  is  of  great  practical  advantage ; 
but  if  this  desideratum  cannot  be  secured,  the  whole  breast  must  be  well 
supported  by  a  band  or  linen  sling.     During  this  time  tonics,  in  such  Tonici. 
a  form  as  can  be  borne  and  may  be  indicated,  should  be  freely  given, 
quinine  being  probably  the  best.     Stimulants,  such  as  wine  or  beer, 
should  be  cautiously  administered,  but  the  cases  are  few  which  do  not 
require  such  an  addition  to  their  diet ;  and  plenty  of  good  nutritious 
food  should  be  allowed.     A  sedative  at  night  is  also  very  generally  Sedatives, 
needed,  for  want  of    sleep  from  pain  is  a   common   accompaniment; 
Dover*8  powder,  in  ten-grain  doses,  is  the  best  form.     A  mild  purgative 
in  the  early  stages  of  the  disease  may  be  called  for,  but  everything 
like  excessive  purgation  should  be  avoided,  as  the  object  of  the  Surgeon 
is  to  supply  power,  and  not  to  take  it  away — to  soothe  symptoms,  and 
not  to  irritate. 

On  opening  a  mammary  abscess. — There  is  amongst  Surgeons  a  great  On  the 
difference  of  opinion  about    the    propriety  of  opening   a   mammary  ®P®***°^  ®' * 
abscess.     Some    believe    it  to  be  the  best  practice  to  let  the  breast  SJbcmt^ 
alone,  and  to  leave  the  operation    to    nature,  whilst  others  advocate 
the  making  of  an  early  opening.      In  neither  of  these  opinions  am 
I  disposed  to  coincide,    although  I  believe  it  to  be   a  right  practice 
to  postpone    puncturing   the  organ  as  long  as  possible,  and   not  to 
show  any  over-anxiety  to  evacuate  the  pus.     Still,  on  the  other  hand, 
when  the  abscess  is  left  to  itself,  much  unnecessary  suffering  is  endured, 
and  a  considerable  sacrifice  of  skin  often  follows,  entailing  a  long  con- 
valescence   and   an  ugly   cicatrix.     The  practice   I   generally  adopt 
is  to  leave  the  parts  alone  till  pointing  has  taken  place,  and  then  to 
puncture,  making  my  incision  in  a  line  radiating  from  the  nipple  of  the  Incision  to 
patient.     By  adopting  this  practice  any  unnecessary  pain  is  saved,  for  radiate  from 
the  appearance  of  pointing  is  directly  under  the  observation  of  the       "^PPl*- 
Surgeon,  and  it  is  not  necessary  to  make  frequent  and  careful  physical 
examinations.     Of  course,  some  gentle  manipulation  is  absolutely  called 
for,  to  enable  the  Surgeon  to  form  an  opinion,  but  the  eye  is  the  chief 
guide,  and  not  the  linger.     Much  manipulation  of  the  gland  is  both 
painful  and  injurious,  but  an  absolute  abandonment  of  all  local  sur- 
gical treatment  can  only  be  condemned. 

Warm  fomentations  are  in  all  stages  of  the  disease  very  grateful  to  Warm 
the  patient,  and  may  be  freely  used;  when  early  suppuration  threatens,  appi»c«*ion«. 
a  light  linseed  poultice  is  probably  the  best  appli<;ation ;  but  when  the 
abscess  has  discharged,  the  poultice  may  be  laid  aside,  and  we  llint 
alone  employed,  for  constant  poulticing  soddens  the  integument,  and 
retards  tbe  process  of  convalescence. 
On  the  treatment  of  chronic  abscesB  of  the  breast.  Treatment  of 

The  existence  of  a  chronic  abscess  having  been  made  out — a  point,  by-  Jblc«i*<iil 
the-bje,  which  will  be  returned  to  when  the  subject  of  tVie  ^«i^<(AV&  Ql\st«»k\.. 
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a  miuninary  tumour  is  discussed — it  becomes  an  iuiportant  (juestion  what 
treatment  should  be  pursued. 
When  the  abscess  is  small,  and  causes  little,  or  no  annoyance,  it 
Presinre.       may  be  left  alone,  and,  under  the  influence  of  tonics  and  local  pressure 
by  means  of  strapping,  the  fluid  may  be  absorbed ;  such  a  result  is 
occasionally  brought  about     In  the  majority  of  examples,  however, 
some  more  active  treatment  is  required,  and  in  these  the  evacuation  of 
the  pus  is  the  chief  point.     If  the  abscess  be  large  and  deeply  seated — 
a  common  condition — the  drawing  o£E  of  its  contents  by  means  of  a 
EvaenatioD  of  trocar  and  canula  is  the  usual  practice,  and  it  is  generally  believed  to 
the  pus  by     be  the  best ;  but  it  has  this  disadvantage,  that  the  wonnd  generally  soon 
trocar.  closes,  and  a  second  operation  is  then  required.    The  same  treatment 

may  be  again  resorted  to,  with  the  same  results,  and  this  drawing  off  of 
the  pus  and  the  subsequent  closure  of  the  wound  may  go  on  for  many 
times.  At  last,  however,  the  opening  remains  patent,  and  the  abscess 
contracts,  leaving  in  the  majority  of  cases  a  sinus.  Under  these  circnm- 
stances  a  bolder  plan  of  treatment  seems  absolutely  demanded,  for  time 
is  an  Important  element  in  the  consideration  of  any  pUn  of  treat- 
Free  incision,  ment ;  and  the  best  method  appears  to  be  a  free  opening  at  the  first 
operation,  the  Surgeon  subsequently  inserting  a  strip  of  oiled  lint 
into  the  cavity  of  the  abscess  for  a  few  hours  to  prevent  the  wound 
crosing. 

Submammary  Abscess. 
Abscesses   occasionally   form   behind  the   breast   gland,    over  the 

pectoral  muscle ;  they  push 
Fio.  341.  the  gland  forward  in  a  way 

that  is  characteristic  (Fig. 
341),  and,  as  a  rule,  point 
below  the  breast.  They 
should  be  opened  in  the  most 
dependent  position  as  soon 
as  any  indication  of  fluctua- 
tion can  be  made  out.  This 
disease  is  very  slow  in  its 
progress. 

(hi     the    treatment     of 
sinoses. 

The  treatment  of  sinuses 
in  the  breast,  as  elsewhere, 
is  always  a  task  of   some 
difficulty,   and    in    certain 
cases  all  plans  will  be  found 
to  fail;  but  the  one  prin- 
ciple    of     practice    which 
seems  to  be  the  most  va- 
luable is  the  establishment 
of  a  dependent  outlet,  for  when  this  has  been  secured  the  upper  sinuses, 
as  a  rule,  heal.     To  gain  this  end,  the  introduction  of  a  drainage  tube 
is  a  valuable  practice,  and  certainly  a  simple  one.     Should  there    be 
many  sinuses,  some   pressure  may  be  employed  by  means  of   strap- 
ping, care   being   taken   that   the  openings  are  left  uncovered,  and 
that  a  free  passage  is  left  for  the  discharge.     Superficial  sinuses  may 
be  slit  up,  if  other  means  fail,  and  in  very  chronic  cases  some  irritant, 


Veatment  of 
iuusei. 


Subnianimurv  ubsccsis. 
Drawing  401*»,  Guy's  Uub.,  Birkett's  case. 
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as  iodiue,  may  be  injected,  to  excite  a  fresh  action ;  but  the  great  prin- 
ciple of  practice  in  these  cases  appears  to  be  the  one  to  which  I 
have  already  alluded,  although  other  means  may  be  at  times 
demanded. 

Chronic  Induration  of  the  Gland. 

This  affection  occurs  when,  from  some  cause  or  other,  the  gland  is  mor-  Qn  chronic 
bidly  excited.     It  is  found  mostly  in   unmarried    women  between  the  induration  of 
ages  of  thirty-eight  and  forty ;  but  it  occurs  in  the  married,  and  then,  as  '*'*"*• 
li  rule,  in  the  sterile.     It  is  usually   associated  with  some  catamenial 
irregularity,   or   general  disturbance,   and   more  particularly  of   the 
nervous  system. 

The  affection  is  known  by  the  excessive  sensibility  of  the  indurated  Symptoms, 
gland  on  manipulation,  the  nervous  excitement  the  examination  causef>, 
the  total  absence  of  ant/  local  indications  of  a  tumour^  when  th£  fingers 
are  placed  fl<it  upon  the  party  and  the  induration  of  the  gland,  or  lobe 
of  the  gland,  when  the  organ  is  raised  from  the  pectoral  muscle  and 
pinched. 

The  treatment  consists  in  correcting  what  is  wrong  in  the  general  Treatment, 
condition  of  the  patient  by  means  of  iron,  tonics,  and  alteratives,  and 
soothing  the  affected  part ;  cold  lotions  are  at  times  grateful,  at  others 
a  belladonna  plaster  affords  relief,  with  or  without  pressure ;  large 
breasts  should  bo  suspended,  but  all  should  be  protected  by  cotton 
wool  from. the  risks  of  injury. 

The  irritable  mamma  of  young  girls  is  closely  allied  to  the  affection  On  irritable 
just  described  ;  it  is  associated  with  a  morbidly  sensitive  condition  of  «»a"nia- 
the  mammary  gland,  and  parts  around,  and  often  with  some  indura- 
tion ;  it  is  an  affection  closely  connected  with  the  pelvic  generative 
organs,  which  are  mostly  found  to  be  not  acting  fairly,  as  indicated  by 
catamenial  irregularity,  &c.  This  condition  is,  doubtless,  at  times 
excited  by  depraved  habits.  It  is  to  be  treated  on  the  same  pi'inciple 
us  the  last  affection. 

ON  TUMOUES  OF  THE  BREAST. 
Their  Clinical  Examination  and  Diagnosis. 

From  a  practical  point  of  view,  tumours  of  the  breast  may  be  divided 
into  the  inflammatory ^  the  adenoid,  or  innocent,  and  the  malignant. 

Simple  hypertrophy,  or  excess  of  growth  of  the  gland,  can  hardly 
be  classed  amongst  the  tumours. 

The  first  point  a  Surgeon  has  to  determine  when  consulted  by  a  On  the 
patient  who  has  "something  the  matter"  with  her  breast,  is  prac- diagnoeiiof 
tically  the  question  as  to  the  existence  or  non-existence  of  a  tumour,  ^^noowrofthe 
That  is,  is  there  a  new  growth  developed  behind,  within,  or  in  con-    "**  ' 
nection  with,  the  mammary  gland  ?  or  is  the  disease  from  which  the  ^*  ^**"Vtl  ? 
patient  is  suffering  situated  in  the  substance  of  the  glandular  struc- 
ture  itself?    This   first   and  most  important   question  is  one  which 
must  needs  be  solved  before  a  further  step  can  with  safety  be  taken ; 
before  the  formation  of  a  correct  diagnosis  of  the  case  can  be  made ; 
and  it  is  quite  impossible  to  magnify  its  importance.     To  do  this, 
however,   considerable  care   is  needed,  and  some  manipulative  skill 
is  railed   into  requisition ;  for  a  careless  examination  will  surely  end 
in  an  uncertain  diagnosis,  and  with  this  a  failure  in  tit^\.iEL^TA.  tkiti^^. 
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Mode  of  aiitwnrily  folk|w.  In  «Bmiining  a  breast,  therefore,  with  diagnostic 
mi«|pttlating.tBtentioD8,  the  Surgeon  shoftlld  place  the  palmar  surfaces  of  his  fingers 
•over  the  suspected  spot,  and  then  take  tlw  whole  gland  in  his  hand ;  he 
should  manipulate  it  gt&tly  aad  in  every  part  with  hb  fingers  and 
thumb ;  and  by  these  mieans  hi  will,  if  an  isolated  tumour  is  to  be 
found,  in  all  probability  dflftect  Its  presence ;  if,  however,  he  be  uncer- 
BirkcM's  tain  upon  this  point,  he  ahould  make  the  patient  lie  down.  "If  a 
method.  patients  sitting  or  standing,  and  the  breast  is  grasped  by  the  finger 
and  thumb,  when  induration  of  the  gland  itself  exists,  a  sensation 
is  felt  as  if  a  tumour  were  present.  If,  now,  the  palmar  surface 
of  the  fingers  be  pressed  fiatly  against  the  chest  in  the  same  part,  no- 
thing remarkable  is  distinguishable.  If  a  tumour  or  new  growth 
exists,  however,  it  is  immediately  perceptible.  But  if  any  doubt  arise 
in  the  matter,  the  patient  should  recUne  when  under  examination ; 
and  then,  if  there  be  a  tumour,  it  is  immediately  manifest  to  the  touch, 
and  often  to  the  eye." — BirJcett,  Having,  then,  detected  the  pre- 
sence  of  a  tumour,  that  is,  an  independent  growth,  developed  in  the 
neighbourhood  of  the  breast-gland,  and  probably  in  connection  with 
it,  the  question  arises  as  to  its  nature.  Is  it  a  simple  tumour,  or  is  it  a 
Diagnosis  of  .malignant  one  ?  If  the  tumour  be  moveable  and  hanl — if  it  be  quite  free, 
adenocele.  or  if  it  has  but  a  very  uncertain  connection  with  the  gland  structure — 
there  is  a  strong  probability  that  the  tumour  is  of  a  simple  nature ; 
and,  if  it  has  existed  for  several  months,  this  probability  becomes 
stronger,  for  it  is  an  early  characteristic  of  the  cancerofit  tumour,  even 
when  primarily  developed  as  a  tuber,  or  as  an  independent  structure, 
that  it  associates  itself  and  becomes  connected  with  the  neighbouring 
tissues ;  and  if  this  has  not  taken  place,  the  absence  of  these  conditions 
enhances  the  probability  of  the  simple  nature  of  the  growth  under 
examination.  If  the  patient  be  also  young  and  healthy,  and  [if  no 
other  abnormal  conditions,  either  of  the  breast  or  neighbouring  struc- 
tures, are  to  be  detected,  the  probability  becomes  a  certainty,  and  the 
presence  of  an  "  adenocele  "  may  be  determined  on ;  this  tumour  being 
synonymous  with  the  chronic  mammary  tumour  of  Sir  A.  Cooper,  mam- 
mary glandular  tumour  of  Paget,  sero-cystic  sarcoma  of  Brodie,  or 
adenoma  of  Blrkett. 
Symptoms  of  ^^^  these  adenoceles,  as  a  rule,  appear  in  the  young  and  un- 
adeuocele.  married;  in  the  apparently  healthy  and  robust,  although  occa- 
sionally in  the  aged.  They  appear  during  the  period  when  the  pro- 
creative  organs,  and  amongst  them  the  mammary  glands,  are  in  a  state 
of  "developmental  perfection;"  and  when  attacking  the  married 
woman,  they  most  frequently  are  developed  during  pregnancy  or  suck- 
ling. They  are  never  associated  with  any  other  symptoms  than  such 
as  can  be  produced  mechani-cally  by  their  presence ;  they  never  involve 
the  integument  except  by  distension,  and  the  skin  is  never  infiltrated 
by  any  new  material.  They  are  never  accompanied  by  any  secondary 
enlargement  of  the  absorbent  glands,  nor  associated  with  any  secondary 
deposits ;  they  never  cause  any  cachexia  nor  undermine  the  health ; 
they  affect  the  patient  solely  through  local  influences,  and  demand 
treatment  chiefly  from  local  considerations.  They  are  found  in 
either  breast,  and  occasionally  in  both  together.  They  are  con- 
stantly multiple,  two  or  more  tumours  being  olten  found  in  the  same 
gland. 
SiaiMiio.  Oat  of  my  notes  of  eighty-one  cases  consecutively  observed — 
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22  appeared  under  the  age  of  20. 
28  between  21  and  30  years  of  age. 
18       „        31   „    40 
11       „        41   „    50        „ 


2  above  the  age  of  50. 
37  were  in  single  women. 
31  in  the  Inarried  and  prolific. 
12  in  the  married  and  stekUe. 


As  local  affections,  they  are,  however,  at  times  exceedingly  distressing.  |iay  remain 
As  long  as  they  remain  small  and  quiescent,  they  are  of  little  import- 
ance;  and  being  moveable, 

and     unaccompanied    by  Fig.  843. 

any  other  symptom,  are 
readily    diagnosed  ;    but 
when    years    have    been 
allowed  to  pass,  and  their 
growth     has     increased, 
when  from  their  greater 
size  they  become  burden- 
some, and  press  on  neigh- 
bouring structures,   they 
are  neither  of  small  im- 
portance   nor    are    they 
readily  to  be  distinguish- 
ed.    But  yet,  if  careful 
observations    are    taken, 
an     error     in     diagnosis 
should  not  be  made.     For 
although  the  breast  itself 
may  be  much  pressed  on, 
or  even   expanded    over 
the  tumour,  it  will  still 
exist,  and  on  careful  exa* 
mination  its  presence,  as 
a  rule,  will  be  made  out. 
The  nipple,  although  flat- 
tened from   the    ex- 
treme   glandular  ex- 
pansion, can  still  be 
seen  (Fig.  343) ;  it  is 
rarely  retracted.   The 
integuments  may  be 
stretched   to  an  ex- 
treme point,  yet  they 
will  still  be  moveable 
and  sound  (Fig.  342), 
although     some     in- 
flammation from  over- 
distension may  have 
made  its  appearance, 
and  large   veins  are 
always  to  be  observed 
meandering     in   the 
healthy  tissue.     The 
tumour,  if  solid,  may 
appear  lobulated  (Fig. 

VOL.  II. 
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Fio.  343. 
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Solid  adenocele  of  lix  yean'  growth,  in  A.  8—,  nt.  36. 
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848),  and,  if  oontaining  ejsts,  flnctiiation  may  be  detected.  Still 
the  ^seaae  is  essentially  a  local  one,  and  affects  the  patient  through 
purely  local  conmderations.  It  is  to  be  treated  only  by  excision,  and 
the  giand  shoald,  as  a  rule,  be  left  unharmed,  the  tumour  being  turned 
out  of  its  capsule ;  in  extreme  examples,  however,  the  breast  is  so 
stretched  oat  as  to  be  useless,  and  has  to  be  removed.  In  the  patient 
from  which  Fig.  343  was  taken  this  was  the  case.  She  was  a  woman 
set.  85,  and  the  tumour  was  of  six  years'  growth. 

The  diagnosis  of  a  tumour  which  is  evidently  caused  by  some  partial 
or  general  enlargement  or  infiltration  of  the  mammary  gland. 

Let  us  suppose  that  the  Surgeon  has  a  case  of  disease  of  the  breast 
before  him  in  which  the  structure  of  the  gland  is  itself  involved ;  that 
enuirgement  there  is  no  independent  moveable  tumour,  such  as  we  have  been  con- 
of  gland,  fco.  sidering ;  but  that  it  is  evident  on  manipulation  that  the  growth, 
whatever  it  may  be,  is  intimately  connected  with  the  gland  structure. 

What  is  the  case  ?  Have  we  an  inflammatory  affection  only  of  the 
organ,  or  have  we  some  simple  hypertrophy  or  innocent  enlargement  ? 
Is  it  a  simple  disease,  or  is  it  a  malignant  one  ?  If  the  manipular 
indications  of  the  mammary  gland  are  those  only  of  enlargement,  is 
such  a  condition  due  to  pregnancy,  or  is  it  the  product  of  a  simple  hyper- 
trophy, confining  the  meaning  of  that  term  to  an  excess  of  growth  ? 

If  the  increase  he  due  to  hypertrophy,  which,  by-the-bye,  is  a  some- 
what  rare  condition,  it  has  been  to  a  certainty  of  a  chronic  nature, 

its  increase  has  been  slow  and  its 
Fig.  344.  growth  painless ;  it  is  simply  cha- 

racterised by  an  increase  in  size,  and 
beyond  that  can  hardly  be  regarded 
as  a  disease ;  there  is  certainly  no 
increase  in  action  beyond  that  which 
growth  demands,  but  this  increase  in 
growth  may  be  very  great  It  is 
mostly  found  in  young  women,  but  I 
have  seen  it  in  the  male  as  well  as  in 
the  female,  and  at  times  affect  only 
one  gland.  In  the  case  from  which 
Fig.  341  was  taken,  each  gland  on 
removal  weighed  about  fourteen 
pounds.  I  saw  the  case  some  years 
ago  at  Grantliam  with  my  friend  Mr. 
Shipman.  The  breasts  were  sub- 
sequently removed  by  Sir  W.  Fer- 
gusson. 

If  the  enlargement  he  due  to  preg. 
nancy,  there  can  be  little  difficulty 
in  the  diagnosis,  for  it  is  attended 
with  an  activity  of   the  local  cir- 
culation, a  general  fulness  of  the 
gland,  an  enlargement  of  its  veins,  and    a  darkening  of  the  areola, 
which  will  not  fail  to  excite  suspicion.      Besides  this,  hoth  glandt 
will  be  similarly  affected,  a  coincidence  which  is  rarely  seen  in  any 
morbid  condition.     The  very  suspicion  of  pregnancy,  however,  will 
be  enough  to  call  attention  to  other  points,  by  which  a  solution  of  the 
difBcalty  will  be  obtained. 


Pregnancy. 


Hypertrophy  of  breast. 
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It  the  enlargement  to  he  explained  hy  any  inflammatory  condition  ?  Chronic 

I  do  not  me.m  an  acute  inflammatory  condition,  far  such  an  afifection  *"  j'fjl?"}^*'** 
has  features  which  ure  too  characteristic  to  allow  any  mistake  in  dia- 
gnosis being  made — but  is  this  infiltration  of  the  gland,  which  is  present, 
to  be  explained  by  some  chronic  inflammatory  change,  such  as  is  so 
frequently  found  in  the  female  breast;  or  is  it  the  early  stage  of  an 
infiltrating  cancer?  and  the  answer  to  this  question  is  not  always  easy. 

In  middle-aged  patients,  when  cancerous  affections  may  be  looked  for, 
the  presence  of  an  indurated  mammary  gland,  wholly  or  in  part> 
must  always  be  regarded  with  suspicion,  and  if  the  case  be  recent 

I  believe  it  to  be  an  impossibility  to  form  any  certain  opinion  as 
to  its  true  nature.  If  the  induration  of  the  gland  be  the  only  symptom, 
and  this  induration  be  associated  with  a  sharp  or  even  dull  pain,  either 
a  simple  chronic  inflammation  of  the  gland  may  be  indicated,  or  the  early 
condition  of  a  cancer ;  under  such  circumstances  it  is  as  well  to  wait 
before  giving  any  positive  opinion.  If,  however,  much  time  haa  already 
passed,  say  many  months,  and  no  other  symptoms  have  made  their  ap- 
pearance, there  is  some  good  ground  for  the  hope  that  the  enlargement 
may  be  due  to  inflammation,  for  infiltrating  cancers  are  not  generally  in- 
active— as  a  rule,  are  not  stationary — and  soon  give  rise  to  other  sym- 
ptoms, such  as  some,  though  it  may  be  slight,  enlargement  of  the  absorb- 
ent glands ;  some  slight  dimpling  or  drawing  in  of  the  skin — an 
important  sign  (Fig.  34i6) ;  or  some  more  marked  symptom,  such  as 
infiltration  of  the  integument  or  a  retracted  nipple.  It  is  to  be  re- 
membered, however,  that  a  retracted  nipple  is  only  an  accidental 
symptom,  such  as  may  be  caused  by  several  conditions,  and  is  not  by 
any  means  of  itself  characteristic  of  cancer.  But  if  any  or  all  of  these 
symptoms  show  themselves  soon  after  the  first  appearance  of  the  lobu- 
lar enlargement  of  the  mammary  gland,  an  opinion  as  to  the  cancerous  When  mar  be 
nature  of  the  growth  may  be  confidently  expressed.  If,  on  the  other  contidcrca  »s 
hand,  none  of  these  symptoms  make  their  appearance,  and  the  indura-  JrowSi*  ' 
tion  or  infiltration  of  the  lobes  of  the  gland  remains  stationary,  or  shows 
some  tendency  towards  improvement,  the  probability  of  the  simple 
character  of  the  disease  gains  ground.  Should  this  induration  of  the 
mammary  gland  appear,  however,  in  the  young  subject ,  there  will  be  no 
reason  to  suspect  a  cancer,  and  it  should  rather  be  regarded  as  the  re- 
sult of  some  slight  inflammatory  effusion.  Under  such  circumstances 
there  will,  as  a  rule,  be  some  increase  of  pain  after  examination,  but 
there  will  be  an  absence  of  any  other  local  symptom.  There  will  pro- 
bably bo  some  irregularity  of  the  catamenia,  and  some  signs  of  general 
excitability  of  the  patient.  But  as  a  local  affection,  there  will  be  only  the 
one  symptom  of  induration  of  one  or  more  lobes  of  the  mammary  gland, 
which,  in  the  absence  of  all  other  signs^  may  with  safety  be  regarded  as 
inflammatory.  The  same  argument  holds  good  when  the  disease  disap- 
pears at  a  later  period  of  life,  although  our  suspicions  of  a  cancer  should 
rightly  be  excited  ;  still,  the  positive  diagnosis  must  be  postponed  till, 
by  the  lapse  of  time,  some  other  symptoms,  such  as  those  already  men- 
tioned, make  their  appearance,  to  clear  up  all  doubt,  or  by  their  absence 
prove  the  innocent  nature  of  the  affection. 

Carcinoma  of  the  Breast,  or  Cancer. 

This  affection  is  found  either  as  an  infiltration  of  the  gland  wholly  ^  cancer  of 
or  in  part,  or  as  an  independent  tumour  or  tuber  w\t\i\tv  tVia  \sie^%%  ^  0^^«2io®!i. 
the  gland — i%herou9  cancer.    It  may  likewise  be  met  mt^  ^asKMaaXA^ 
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with  cy8t«— ey*<k?  eaneer,  this  being  only  a  variety  of  the  other 
forms. 

In  the  infiltrating  form  the  gland  appears  hard,  inelastic  and  incom- 
pressible;  as  the  dis- 
Fio.  845.  ease      progresses      it 

seems  to  contract 
and  to  draw  all  the 
parts  around  together 
and  gradually  infiltrate 
them.  In  this  way  tbe 
nipple  often  becomes 
drawn  in,  or  to  one 
side;  at  times,  after 
having  been  drawn  in, 
it  becomes  infiltrated 
with  the  disease,  and 
becomes  ag^n  promi- 
nent ;  at  others  by  the 
contraction  of  the 
gland,  it  may  be  stran- 
gulated, becfDme  osde- 
matous  and  slough  off. 
The  skin  is  at  first 
dimpled,  then  puck- 
ered, and  at  last  infil- 
trated. The  breast, 
also,  from  being  a  moveable  organ,  becomes  fixed;  so  fixed,  indeed,  that 

it  cannot  be  separated  from 
^'0.  846.  the  pectoral  muscle. 

This  form  of  cancer  is  the 
more  common  one.  The  dis- 
ease may  appear  in  one  lobe 
or  in  all ;  it  may  be  slow  in  its 
progress  or  rapid,  but  in  every 
case  its  prog^ress  is  much  alike ; 
at  times,  however,  this  infil- 
trating form  of  cancer  assumes 
the  characters  of  the  tuberous. 
In  Figs.  345-6  these  changes 

fHfiMH  19     ^^^  ^ell  shown. 

g^H  9         The  tnberons  cancer   com- 

Mtt      /^ii^B  ^      mences   as    a    circumscribed 

independent  growth  within 
the  gland  structure,  with  a 
well-defined  capsule  separat- 
ing the  tissues  but  not  infil- 
trating them.  At  times  two 
or  more  tubers  appear  to- 
gether, and  these  may  at  last 
coalesce.  This  form,  unlike 
the  infiltrating,  does  not  con- 
tract, but  grows  in  all  directions,  involving  all  the  parts  which  it 
toaehes,  poshing   the  breast    to  one  side,  or  drawing  it  to  itself 


Infiltrating  cancer  with  puckered  integument. 
From  model. 
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(Fig.  347) :  it  often  attains  a  large  size,  giving  rise  to  an  irregolar 
lobulated  tumour.  It  is  at  times  soft  in  consistence,  when  it  is  called 
medullary  cancer;  when  firm,  it  is  known  as /iroM;  when  jelly-like, 
gelatiniform ;  more  rarely  it  is  black  or  melanoiie.  As  it  grows  for- 
ward it  may  involve  the  skin,  break  and  ulcerate,  giving  rise  to  the 
appearances  formerly  called  fungus  hamatades,  this  form  of  cancer 
being  always  accompanied  with  hsBmorrhage. 

In  both  forms  the  lymphatic  glands  in  the  axilla,  above  the  clavicle,  or 
on  the  side  of  the  neck,  will  sooner  or  later  become  involved ;  and  when 
the   skin  is  implicated, 

this  symptom  soon  ap-  .  j.^^  ^^^^ 

pears.  As  the  glands 
enlarge,  nerve  pains 
down  the  arm  appear, 
and  oedema  of  the  arm 
commences  from  the 
mechanical  obstruction 
to  the  venous  circula- 
tion of  the  extremity 
caused  by  the  enlarged 
glands;  at  times  a 
serous  efifusion  takes 
place  into  the  pleural 
cavity  of  the  affected 
side  sufficient  to  destroy 
life. 

In  some  rare  cases  of 
cancer  the  disease  ap- 
pears as  a  brawny  in- 
filtration of  the  breast 
and  integument  over  it, 
some  erythematous  red- 
ness and  oedema  being 
mixed  with  it  at  its 
onset.  These  cancers  are  of  the  worst  kind,  and  speedily  destroy 
life. 

In  other  cases,  mostly  chronic,  the  [disease  is  more  cutaneous,  and 
shows  itself  as  a  tubercular  affection  of  the  skin,  which  gradually 
.  spreads,  till  at  last  the  part  affected  seems  skinbound.  This  condition 
may  be  limited  or  extensive;  at  times  it  involves  the  whole  of  one 
side.  I  bave  recently  had  a  case  under  observation,  in  which  both 
breasts,  the  sternum,  sides,  and  half  the  dorsal  region  of  the  back 
were  thus  involved;  at  times  this  tubercular  development  is  astooi- 
ated  with  acute  or  recurrent  disease ;  in  rare  examples  it  occurs  as  a 
primary  aifection,  and  is  very  chronic,  the  tubercles  even  disappearing 
by  atrophy. 

A  cancerous  tumour  of  the  breast  most  frequently  appears  in 
middle  life,  that  is,  when  the  procreative  organs  are  verging 
towards  their  natural  period  of  functional  decline,  such  a  poriod 
taking  place  at  an  earlier  date  in  the  single  than  in  the  frnitfrd 
woman.  It  attacks  married  women  more  frequently  than  the  unmar- 
ried, and,  when  infiltrating  or  involving  the  breast-gland,  is  seldom 
stationary. 


Variety  of 
terms  used. 


Conditkmof 
Wmphatie 


Tuberoos  cancer. 


Atrophie 
fomof 


CsBcer. 
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Progress. 


Character, 
istie  olcem- 
tion. 


Afewhen 

disease 

appeared. 


Social 
eoodition. 

Prolific  or 
sterile. 


Side  affected, 
Duration  of 


As  the  diseaiie  prog^reflsee  anchecked,  ulceration  of  the  integnment, 
preceded  hy  a  softening  down  or  hreaking  np  of  the  tamour  itself,  will 
soon  appear,  and  with  this  the  characteristic  infiltration  of  the  margin 
of  the  wound,  with  its  indurated,  everted  edges.  A  general  cachexia, 
from  the  pain  and  wasting  discharges,  will  soon  show  itself,  and  more 
or  less  distinct  evidences  of  the  complication  of  other  organs  will  become 
apparent ;  and  under  such  circumstances  the  end  is  not  far  off.  The 
disease  has  run  its  course,  and  with  it  the  powers  of  its  victim  have 
been  undermined,  victory  remaining  with  the  strongest.  In  a  general 
way  a  cancer  runs  its  course  in  two  or  three  years ;  at  times,  however, 
it  is  most  chronic  in  its  action. 

To  illustrate  some  of  the  points  connected  with  this  subject  the 
following  analysis  of  400  cases  may  be  of  value.  The  cases  are 
taken  from  my  own  notes ;  180  occurred  in  Guy's  during  the  period 
of  my  registrarship  many  years  ago,  and  220  are  from  my  own  case- 
book since. 

The  disease  made  its  first  appearance — 
In    17  cases,  or  4  per  cent.,  under  30  years  of  age. 
In  108  cases,  or  27  per  cent.,  between  31  and  40  years  of  age. 
In  144    „      „  86        „  „        41    „    50 

In  101    „      „  26        „  „        61    „    60 

In    29    n      »    7        „  „        61    „    70 

In       1  over  70  years  of  age. 

1  have,  however,  seen  a  case  of  cancer  of  the  breast  in  a  patient  aged 
28,  and  I  have  seen  one  of  a  year's  standing  in  the  breast  of  an  old 
lady  ffit.  96. 

Of  these  patients  313  were  married,  77  single,  and  10  widows. 

Of  the  313  married,  235  were  prolific  and  7S  sterile ;  and  a  large 
proportion  of  the  prolific  women  were  so  to  an  extreme  degree,  ten  and 
more  children  being  a  common  note  to  find  recorded.  Married  women, 
and  those  in 'whom  the  gland  has  been  the  moHt  active,  are  apparently 
more  liable  to  cancer  of  the  breast  than  the  single  when  the  period  of 
gland  activity  has  passed. 

194  of  these  examples  were  in  the  right  breast,  187  in  the  left,  and 
19  in  both. 


In 
In 
In 


In  140  the  disease  had  existed  a  year  or  less, 


99  between  1  and  2  years. 
23       „        2    „    3 
16       „        3    „    4 


In    13  between  4  and  5  years. 
In      9        „        5    „    7    „ 
I"      6        „        8    „    9    „ 


Hereditary 
history. 


In  four  cases  the  disease  had  existed  ten,  twelve,  fourteen  and  twenty 
years  respectively.  The  form  of  cancer  in  those  of  long  standing 
is  generally  the  atrophic. 

With  respect  to  any  hereditary  history  of  cancer  in  the  400  cases, 
although  carefully  inquired  into,  I  found  it  to  exist  in  only  47  cases  or 
nearly  12  per  cent. ;  in  36  cases  cancer  was  reported  to  have  occurred 
in  one  member,  in  11  in  two  members,  and  in  one  in  three. 

In  7  of  the  47  cases  the  relative  was  on  the  father's  side,  in  23  on 

the  mother's.    In  7  it  was  found   amongst  the  brothers  or  sisters, 

in  6  amongst  the  aunts,  in  3  cousins,  and  in  1  grandmother.    In  these 

the  point  was  not  stated  respecting  the  patemid  or  maternal  relation. 

But  these  facts  are  enough  to  indicate   that  where  an  iiereditary 
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tendency  exist?,  it  is  more  powerful  on  the  mother's  side  than  the 
father's. 

In  a  large  proportion  of  the  cases  in  which  an  hereditary  history  of 
cancer  was  traced,  the  cancer  was  of  the  breast. 

A  section  of  an  infiltrating  cancer  is  well  shown  in  Fig.  348.  A 
section  of  the  tuberous  form  in  Fig.  349.  For  the  microscopical 
appearances  of  cancer  vide  Fig.  25. 

Fio.  348. 


Infiltrating  cancer  of  the  breast.    Drawing  409",  Guy's  Mas.,  Birkett's  case. 
FiQ.  849. 


Tuberous  cancer.    Birkett's  case. 

Colloid  or  alyeolar  cancer  is  occasionally  seen  in  the  mamma,  although  On  eolloid 
in  a  clinical  point  of  view  the  growth  presents  no  such  features  as  to  cancer, 
enable  the  Surgeon  tx)  recognise  its  presence.    In  Fig.  20,  page  126, 
Vol.  I,  a  cancer  of  thn  kind  is  illustrated.    In  it  the  clinical  features  of 
the  affection  were  those  of  the  cystic  disease.    It  is  found  in  the  gland 
as  an  infiltrating  and  tuberous  growth. 

To  the  eye  the  colloid  disease  has  a  peculiar  aspect,  its  jelly-like  semi-  Characters, 
transparent  material,  of  all  tints  of  pink  and  red  from  degrees  of 
blood-staining,  being  divided  by  thin  meshes  of  fibre  tissue  into  cells 
of  diflferent  sizes.  The  way  the  jelly-like  structure  oozes  from  its 
cells,  and  the  slight  changes  that  take  place  in  it  after  immersion  in 
spirit,  are  its  chief  characteristics. 

It  is  to  be  treated  by  excision  of  the  whole  gland. 

Cystic  Tumour  of  the  BiMBt. 
The  jhuple  sero-cyst  is  uinally  found  single  in  tha  mimTAix^  ^^ax^  xwsoa^. 
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Simple  Mio- 
cytt. 

Chaneten. 


Treatment. 


SporiooB 
cyst  in  other 
forms  of 
diwueof 
breast. 


Charaetert. 


Cysts  as  a 
means  of 
diagnosis. 


Cystic 
adenoma. 


Pednncnlated 
grovths  in 
cysts. 


and  appears  as  a  small  hard  lump  in  one  spot :  at  times  this  is  painf&l, 
but  often  not ;  as  it  increases  it  becomes  more  globular  and  feels  very 
dense,  sometimes  of  a  stony  hardness;  at  a  still  later  date  it  may 
afford  the  sensation  of  flnctnation ;  if  left  alone  it  ma}*  so  enlarge  as 
to  come  forward  and  even  bnrst,  discharging  a  thin  watery  non- 
albnminons  flnid  and  then  collapsing.  In  rare  cases  the  disease  is  then 
cured ;  more  commonly,  however,  the  fluid  re-accumulates. 

The  cyst  wall  of  this  tumour,  writes  Birk^tt,  is  very  thin,  composed 
of  fibre  tissue,  firmly  attached  to  the  surronndiug  parts,  and  lined 
with  squamous  epithelium;  it  is  always  perfectly  closed,  and  never 
communicates  with  a  duct. 

Such  a  cyst  is  to  be  punctured  with  a  trocar  and  canula,  and  some 
cold  lotion  applied;  by  this  means  many  are  permanantly  cured. 
Brodie  employed  alone,  without  puncture,  a  loUoo  made  up  of  an  ounce 
of  the  solution  of  the  subacetate  of  lead  and  three  ounces  and  a  half  of 
both  spirits  of  wine  and  camphor;  this  is  to  be  applied  on  a  piece  of 
folded  flannel  and  renewed  every  three  or  four  hours  until  the  skin 
over  the  tumour  becomes  inflamed ;  the  application  to  be  re-applied 
after  the  lapse  of  two  or  three  days. 

Besides  the  simple  serous  cys^  many  examples  of  tumours  of  the 
breast  come  under  the  observation  of  the  Surgeon,  the  diagnosis  of 
which  b  much  obscured  by  the  presence  of  cysts,  or  rather  what  Mr. 
Birkett  describes  as  capsules,  containing  fluid  of  divers  characters. 
The  development  of  a  cyst  in  the  majority  of  tumours  is  a  mere 
accident ;  it  is  not  a  new  development,  such  as  the  more  solid  portion 
of  a  tumour,  nor  is  it  in  any  way  to  be  compared  with  the  simple 
cystic  formations  which  are  found  in  the  neck  or  other  portions  of  the 
body  ;  it  is  to  be  looked  upon  as  a  collection  of  fluid,  probably  serum, 
more  or  less  blood-stained ;  it  is  by  the  gradual  accumulation  of  this 
fluid  that  the  more  solid  growths  are  separated,  and  an  apparent  cyst 
is  formed.  But  tins  cyst  is  only  spurious,  it  has  no  special  struc- 
ture, ite  artificial  walls  are  maae  up  of  condensed  cellular  tissue. 
The  existence,  therefore,  of  these  false  cysts,  in  any  of  the  breast 
tumours,  whether  adenoid  or  malignant,  such  as  I  have  briefly  sketehed, 
is  te  be  regarded  as  a  mere  accident.  The  presence,  therefore,  of  cysts 
in  a  mammary  tumour  has  no  weight  in  determining  either  the  inno- 
cency  or  the  malignant  nature  of  the  growth  under  examination ;  they 
are  the  product  of  a  mechanical  cause,  and  may  consequently  occur  in 
either  form ;  they  are  not  special  growths,  nor  are  they  of  any  in- 
trinsic importance.  The  diagnosis  of  the  tumour  containing  such  cysts 
rests  on  other  points,  and  more  particularly  on  such  as  have  been  already 
indicated.  As  a  rule,  however,  these  so-called  cyste  are  found  in  the 
less  flrm  and  solid  forms  of  tumour,  in  those  that  contain  less  cellular 
or  connective  tissue,  and  in  the  more  rapidly  developed  rather  than  in 
the  slowly  formed.  In  one  form  of  cystic  adenoma  the  tumour  will  be 
more  or  less  solid,  and  in  the  parts  in  which  the  false  cyste  or  capsules 
exist  the  growth  will  be  more  lobulated  and  loosely  connected.  In  a 
9M<md  class  of  cases  loose  pedunculated  growths  will,  in  some  instances, 
be  seen  lying  within  these  capsules,  their  floating  extremities  being 
bathed  with  the  so-called  cyst  oontente  (Fig.  360).  The  different  forms 
assumed  by  these  tumours  depend  upon  the  amount  of  connective 
tissue  which  binds  together  the  several  lobes  and  lobules,  and  the 
dlimezuions  of  the  interspaces  which  go  to  form  the  false  cyste.    In  a 
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Section  of  adenocele,  with  cjstic  and  intra-cystic 
growths  of  all  kinds. 


third  class  the  adenoid  solid  elements  are  developed  within  cysts  com-  Cytta 
posed  of  dilated  ducts — ^the  true  cystic  adenocele  of  the  breast.    In  all,  consisting  of 
the  elementary  stractare  of  the  growths,  whether  these  be  dense  and  J^{J* 
compact,    loose    and 

pedunculated,    with-  Fio-  850. 

in  false  cysts  or  in  di- 
lated ducts,  simulates 
the  structure  of  nor- 
mal gland  tissue ;  in 
some  the  cascal  termi- 
nations of  the  ducts 
are  the  most  promi- 
nent, in  others  the 
ducts  and  sinuses,  and, 
in  a  few,  true  milk  or 
cream  secretion  exists, 
precisely  similar  to 
that  secreted  by  the 
breast  In  Fig.  350 
every  variety  of  this 
affection  can  be  seen. 
In  all  probability, 
however,  all  adeno- 
mata are  developed  in 
cysts  as  intra-cystic 
growths.  Dr.  Goodhart  in  an  able  paper  has  supported  this  view  ('  Edin. 
Med.  Joum.,*  1872). 

Cystic  Cancer. 

When  cysts  are  present  in  the  malignant  tumour  they  are  prodaced  Cyitsin 
in  precisely  the  same  way  as  the  innocent ;  but  as  the  formation  of  the^*'***'- 
former  differs  from  that  of  the  latter,  the  cystic  contents  will  vary  also, 
the  false  cysts  in  the  one  instance  containing  the  more  or  less  solid 
characteristic  lobules  of  the  adenoid  growth,  whilst  in  the  other 
case  they  are  filled  with  the  less  developed  and  more  irreg^ar,  but 
equally  characteristic,  material  which  goes  to  build  up  the  cancerous 
tumour. 

On  the  diagnosis  of  the  **  true  cystic  adenocele  "  of  the  breast — The  Diagnoais  of 
remarks  which  have  just  been  made  respecting  the  importance  of  cysts  true  cystic 
in  the  innocent  and  malignant  tumours  of  the  breast  are  not  applicable  ■d«nowl«- 
to  all  cases ;  for  to  this  rule,  as  to  others,  there  is  an  exception,  and  in 
the  present  case  the  exception  is  to  be  found  in  that  form  of  cystic  disease 
of  the  mammary  gland  which  is  essentially  a  cystic  disease  of  the  gland 
itself,  more  particularly  connected  with  its  secreting  ducts,  differing 
from  the  other  forms  of  cystic  adenocele,  which  are  new  growths,  and  are 
developed  independently  of,  although  allied  in  structure  to,  the  breast- 
gland  itself.  This  true  cystic  adenocele,  however,  is  of  an  innocent  natnre, 
and  pathologically  is  allied  to  the  genuine  adenocele;  it  is  the  tumour 
originally  described  by  Sir  13.  Brodie  as  *'  arising  by  a  dilatation  of 
portions  of  some  of  the  lactiferous  tubes,"  and  by  Mr.  Birkett  as  duct- 
cysts  distinctly  referable  to  the  dilatation  of  a  duct,  or  to  a  connection 
with  one,  and  containing  growths  which  appear  to  spring  from  their 
walls.  These  two  forms  of  cystic  adenocele  are  strictly  analogous  in 
their  nature.    In  both  the  pedoncolated  or  floating  bodies  ^^anfia^  i^ 
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stnietare  allied  to  tlie  breast-iiflsae*  and  composed  of  more  or  less 
distinct  csecal  terminations  of  newly  developed  ducts,  with  variable 
quantities  of  true  connective  tissue.  This  affection  is  more  common 
in  middle  than  in  young  life.  Out  of  14  cases,  8  only  occurred  in 
women  under  30;  in  11  it  was  found  in  women  over  40,  one  patient 
being  as  old  as  71  (•  Path.  Trans.,*  vol.  xvii,  p.  283). 

How,  then,  is  such  a  tumour  to  be  made  out?  and  what  are  the 
special  symptoms  which  characterise  it  from  the  other  forms  of  mam- 
mary tumour  ? 

First  of  all,  it  is  to  be  looked  upon  as  an  innocent  tumour,  and,  conse- 
quently, it  will  be  found  to  affect  the  patient  precisely  in  the  same  way 
as  all  other  adenoid  tnmours,  viz.  in  a  purely  local  manner.  It  is  to 
be  regarded  as  a  local  disease,  which  at  no  period  of  its  growth  and  in 
no  way  affects  the  patient  otherwise  than  through  local  causes;  it 
is  never  associated  with  secondary  glandular  enlargements  or  with 
secondary  deposits  in  other  tisanes,  as  in  the  cancerous  tnmoar,  and  we 
must  therefore  look  to  local  symptoms  to  g^ide  us  in  the  formation  of 
a  correct  diagnosis. 

It  is  to  be  remembered  that  it  is  a  genuine  cyttio  disease.  The 
tumour  is  always  made  up  of  bysts,  possessing  solid  contents  in  different 
degrees ;  but  the  existence  of  cysts  is  uniform  and  characteristic ;  it  is 
also  a  disease  of  the  gland  itself.  Unlike  the  other  forms  of  adenocele — 
whether  cystic  or  solid,  which  are  new  growths,  developed  and  growing 
independently  of  the  mammary  gland,  although  in  some  instances 
having  a  slight  connection  with  it — it  is  a  true  cystic  adenoid  disease 
of  the  mammary  gland  itself,  and  mainly  of  its  ducts ;  it  has,  there- 
fore, in  the  majority,  if  not  in  all  cases,  some  communication  through 
the  nipple  with  the  external  surface,  pressure  enabling  the  Surgeon  to 
evacuate  some  of  the  contents  of  the  cyst  through  the  nipple  of  the 
affected  organ.  As  a  result,  this  symptom,  when  present,  must  always 
materially  tend  to  confirm  the  impressions  which  may  have  been  formed 
by  the  careful  observation  of  the  case,  and  by  the  presence  of  those 
conditions  to  which  attention  has  just  been  drawn. 

A  cystic  tumour  of  the  breast  gland,  in  a  healthy  woman,  unattended 
by  any  other  than  local  symptoms,  and  associated  with  the  discharge 
of  a  clear  or  coloured  viscid  secretion  from  the  nipple,  which  can  be 
induced  or  materially  increased  by  pressure,  may  with  considerable  con- 
fidence be  set  down  as  the  form  of  disease  we  are  now  considering,  and 
may  with  justice  be  described  as  the  true  cystic  adenocele  of  the  mam- 
mary gland,  in  contradistinction  to  the  false  adenoceles  or  other 
tumours,  which  have  but  little,  if  any,  connection  with  the  true  gland- 
tissue,  but  which  are  new  growths  partaking  of  the  nature  of  the  breast- 
gland,  according  to  the  pathological  law,  which  appears  universal,  that 
all  new  growths  partake  of  the  nature  and  peculiarities  of  the  structure 
in  which  they  are  developed. 

Galactocele. 

Galactocele.  This  is  a  milk  tumour  found  in  the  breast  during  lactation,  and  is 
the  result  of  some  retention  of  milk  in  an  obstructed  or  raptured  duct, 
the  secretion  being  either  fiuid  milk-like,  or  more  solid  and  creamy, 
owing  to  the  absorption  of  the  more  fiuid  elements.  Prep.  2290^, 
2290^,  and  2299^,  Guy's  Museum,  illustrate  these  points.  It  occurs 
nsoally  somewhat  suddenly  during  suckling,  and  is  indicated  by  a  painless 
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flactuating  swelling,  unaccompanied  by  any  conBtitutional  distorbance ; 
at  times  these  cysts  attain  a  large  size.  Scarpa  has  recorded  a  case 
in  which  two  pints  of  milk  were  removed  from  the  tumour.  This  affec- 
tion is  to  be  treated  by  an  incision  into  the  cyst,  leaving  the  walls  of 
the  cavity  to  granulate. 

Adenomata  or  adenoceles,  cystic  or  otherwise,  are  not,  however,  the  Sarcomatous 
only  innocent  tumours  of  the  breast,  for  the  sarcomatoits  are  occa-  ^^"'^o^"* 
sionally  met  with ;  such  tumours  being  generally  more  rapid  in 
their  growth,  more  succulent  and  less  solid  than  the  adenomata,  and 
having  a  tendency  to  return  after  removal.  I  removed  such  a  tumour, 
which  weighed  nearly  five  pounds,  from  the  breast  of  a  woman,  aet.  34, 
in  1868.  ('  Path.  Trans.,' vol.  xix.)  These  tumours,  unlike  the  adenomata, 
become  closely  connected  with  the  breast  itself,  although,  unlike  the 
cancers,  they  do  not  infiltrate  it.  They  run  their  course  more  rapidly 
than  the  adenomata,  and  have  a  tendency  to  break  down,  giving  rise  to 
a  bleeding  mass  of  tissue  which  may  be  mistaken  for  a  cancer.  These 
tumours  are,  however,  local,  and  are  rarely  associated  with  any  secondary 
glandular  enlargement.  They  are  to  be  dealt  with  as  adenomata,  and 
removed. 

Hydatid  cysts  are  found  in  the  breasts,  but  they  are  not  common.  On  hydatid 
One  example  only  has  fallen  into  my  hands,  although  I  have  seen  two  cysts. 
others  in  the  practice  of  my  colleagues.  My  own  patient  was  a  woman, 
aRt.  30,  who  for  five  years  had  had  a  painlest  globular  swelling  in  her 
left  breast.  When  I  saw  her  it  was  as  large  as  a  cocoa-nut.  I  tapped 
the  cyst  and  evacuated  sixteen  ounces  of  a  clear  non-albuminous 
tluid,  and,  as  it  was  evidently  the  fluid  of  a  hydatid,  I  made  a  free  in- 
cision into  the  tumour  and  turned  out  a  large  acephalocyst ;  a  good 
recovery  following. 

KcBvus,  involving  the  whole  mammary  gland,  may  be  met  with.  I  Nwrnsof 
have  had  under  care  a  splendid  example  in  a  girl,  six  years  old,  in  ^*  l»reast. 
which  the  whole  organ  was  like  a  sponge  and  as  large  as  half  an  orange. 

On  the  open,  nlcerating,  and  discharging  tumour  of  the  breast —  Open 
There  may  be  a  period  in  the  growth  of  any  tumour  situated  in  the  JJ^'**"" 
mammary  gland,  or  its  neighbourhood,  when  the  integuments  become 
so  involved  as  to  ulcerate  or  give  way,  and  when  a  discharging  surface 
or  cavity  exists  which  will  present  a  different  aspect  according  to  the 
innocency  or  the  malignancy  of  the  growth  with  which  it  is  connected. 
In  the  cancerous  tumour  it  is  almost  needless  to  add  that  the  open  sur- 
face  or  discharging  orifice  will  be  distinctly  cancerous ;  the  integu- 
inent  itself  or  the  margins  of  the  wound  will  be  found  infiltrated  with 
the  cancerous  material,  presenting  the  thickened,  indurated,  and 
everted  margin  so  characteristic  of  the  cancerous  ulcer,  and  which, 
when  once  seen  and  appreciated,  can  hardly  be  mistaken  (Fig.  351). 
Not  so,  however,  with  the  innocent  tumours,  which  are  also  liable  to 
be  connected  at  some  period  of  their  growth  with  an  open  wound 
and  discharging  cavity,  for  in  these  cases  a  very  different  condition 
presents  itself  to  our  observation;  and  to  understand  this  differ- 
ence it  is  essential  to  recall  one  or  two  points  of  difference  which  have 
already  been  mentioned  in  the  nature  of  the  innocent  and  malignant 
tumours.  It  has  been  stated  that  it  is  the  peculiar  nature  of  the  inno- 
cent tumour  to  affect  the  part  in  which  it  is  developed  simply  in  a 
mechanical  way ;  it  may  separate  or  displace  tissues,  but  it  never  Ia.- 
filtrates  them.    On  the  other  band  it  has  been  atatedt^siitVcSa^^^ 
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peculiar  nature  of  cancerous  or  malignant  tumour  to  infiltrate  and 
involye  every  tissue  with  which  it  comes  in  contact.  Applying,  there- 
forCf  these  two  opposite  features  of  the  innocent  and  malignant  tumours 

Fio.  S53. 


Yio.  Sfil. 


4%* 


Open  eancer  of  breait,  with  infiltration 
of  skin.    Model,  Gay's  Mas. 


Intra-cystic  growth  protruding  through 
•  •    '  '  •  ':  disease. 


the  two 
distinct 
characters. 


skin  in  case  of  simple  cystic  ( 
Summary  of  to  those  cases  of  both  diseases  in  which  the  integument  is  materially 
"*^" "~~  involved,  we  shall  readily  understand  how  two  very  different  local  ap- 
pearances will  be  produced ;  and  how  in  the  cancerous,  the  wound  or 
surface  will  be  characterised  by  all  the  peculiarities  of  the  cancerous 
ulcer,  whilst  in  the  innocent  tumour  the  integument  will  have-  given 
way  purely  from  over-distension,  and,  as  a  consequence,  the  margin  of 
the  wound  or  discharging  cavity  will  look  healthy,  free  from  all  appear- 
ance of  infiltration,  and  rather  as  if  cut  or  punched  out  mechanically 
than  ulcerated.  This  great  difference  between  the  two  affections  is 
most  important  and  very  palpable,  and  often  enables  the  Surgeon  to 
form  a  correct  diagnosis  in  a  case  where  otherwise  a  difiiculty  might 
Cvstic  be  experienced.    In  the  ci^stio  adenocelea  this  healthiness  of  the  mar- 

adenoma,  gjjj  Qf  ^he  wound  is  very  marked,  for  it  is  not  uncommon  to  find  a 
sprouting  and  discharging  intra-cystic  growth  protruding  from  a 
wound  through  the  ruptured  integument,  and  presenting  a  very  doubt- 
ful and  sometimes  cancerous  aspect ;  but  if  found  projecting  through 
an  orifice  of  the  integument  which  is  uninfiltrated  and  apparently 
healthy,  such  as  we  have  already  described,  the  innocent  nature  of  the 
tumour  may  with  some  confidence  be  declared  (Fig.  352). 

On  the  value  of  the  Eetracted  Nipple  as  a  Symptom  in  Tumours  of 

the  Breast. 

Retracted  There,  can  be  but  little  doubt  that  the  importance  of  the  retracted 

nipple  as  a     nipple  as  a  positive  indication  of  cancerous  disease  has  been  considerably 

lynptom.      overrated ;  and  that,  although  it  may  coexist  with  cancer  in  the  breast, 

ms  it  may  with  some  simple  or  innocent  affection,  a  cancer  of  the  organ 

may  be  present  unconnected  with  any  such  morbid  condition.    For  a 
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retracted  nipple  may  be  described  as  an  accidental  symptom  in  the  de-  Retraetcd 
velopment  of  a  tumour ;  it  is  the  product  of  mechanical  causes,  and  its  J^*^^ 
presence  is  determined  by  the  manner  in  which  the  gland  is  involved  in  gjinptom. 
the  disease  rather  than  by  the  nature  of  the  affection  itself.  Should 
any  tumour,  simple  or  malignant — should  any  abscess,  chronic  or  acute 
— attack  the  centre  of  the  mammary  gland,  a  retracted  nipple,  in 
all  probability,  will  be  produced;  for  as  the  disease  so  placed  will 
necessarily  cause  material  separation  of  the  gland-ducts,  their  extrem- 
ities— terminating  in  the  nipple — must  be  drawn  upon,  and,  as  a  conse- 
quence, a  retracted  nipple  will  follow.  In  the  early  stage  of  an  infil- 
trating cancer  of  the  organ  this  symptom  is  one  of  frequent  occurrence, 
the  nipple  being  always  drawn  towai^  the  side  of  the  gland  which  may 
be  involved ;  at  a  later  stage,  however,  of  the  affection,  when  the  infil- 
tration is  more  complete,  the  nipple  may  again  project.  In  a  central 
chronic  abscess  of  the  breast  the  retracted  nipple  is  equally  common, 
and  in  the  true  cystic  adeuocele  it  may  be  also  present.  In  the  ordinary 
adenocele,  whether  cystic  or  other^'ise,  it  is  rarely  present,  for  the  plain 
reason  that  this  disease  is  not  of  the  breast-gland  itself,  but  only 
situated  in  its  neighbourhood.  In  rare  cases,  however,  such  an  associ- 
ation may  exist;  in  one  case  in  which  I  observed  it,  some  blow  or 
injury  had  preceded  the  development  of  the  adenoid  tumour,  and  it  is 
open  to  doubt  whether  the  retracted  nipple  might  not  have  been  brought 
on  by  some  chronic  inflammatory  condition.  It  should,  also,  always 
be  remembered  that  a  contracted  nipple  may  be  a  natural  condition. 

On  the  value  of  a  discharge  from  the  nipple  for  diagnostic  purposes. —  On  the 
It  is  very  questionable  whether  this  symptom  has  really  any  material  dwcharge 
value  for  diagnostic  purposes;  and  when  the  discharge  is  slight  or  of  a      "*  ^Vv\t. 
bloody  nature,  it  certainly  does  not  indicate  any  special  affection.     It  In  cancer. 
i«  well  known  that  in  cancerous  affections  a  discharge  from  the  nipple 
is  not  infrequent,  the  fluid  having  the  appearance  of  blood- coloured 
serum,  but  it  is  never  profuse,  there  being  rarely  more  than  a  few  drops. 
In  the  ordinary  adenoceUs  this  symptom  is  seldom  present.     In  the  In  adenocele. 
true  cystic  adenoceles  this  symptom  appears  to  be  of  considerable  value,  In  cyitie 
for  in  all  the  cases  which  have  passed  under  my  observation,  and  in  the  wlenocele. 
majority  of  recorded  examples,  this  discharge  from  the  nipple  was  a  pro- 
minent symptom,  the  fluid  being  generally  of  a  mucoid  nature,  and  more 
or  less  blood-stained ;  and  although  at  times  it  occurred  spontaneously, 
and  with  relief  to  the  patient,  at  others  it  could  readily  be  induced  by 
some  slight  pressure  upon  the  parts.    It  exists  thus  as  a  symptom  in 
the  true  disease  of  the  breast  structure,  whether  cancerous  or  adenoid ; 
it  is  but  slight  and  uncertain  in  the  former,  and  more  general  and 
copious  in  the  latter ;  as  a  means  of  diagnosis  it  may  become,  therefore, 
of  some  value. 

On  Chronic  Disease  of  the  Mammary  Areola  preceding  Cancer. 
Sir  J.  Paget  has  recently  pointed  out  ('  St.  Barthol.  Hosp.  Reps.,'  vol.  ^  *»■«"«  o^ 
X,  1874),  what  my  own  experience  confirms,  that  cancer  of  the  breast  is  Swlal?^ 
sometimes  preceded  by  some  chronic  skin  disease  of  the  nipplo  and  cancer, 
areola ;  the  disease  in  the  majority  of  the  fifteen  cases  in  which  he  had 
observed  it  having  **  the  appearance  of  a  florid,  intensely  red,  raw  surface, 
▼ery  finely  granular,  as  if  nearly  the  whole  thickness  of  the  epidermis 
were  removed;  like  the  surface  of  very  acute  diffused  eczema,  or  like 
that  of  an  acute  balanitis.     From  such  a  surface  there  was  alwa^^ 
copious^  dear,  yellowish,  viscid  exudation."    In  tome  ca&ei  tVi^  onv^^Asni 
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has  presented  the  characters  of  an  ordinary  chronic  ei^ema  or  psoriasis, 
the  eruption  spreading  beyond  the  areola  in  widenin^f  circles,  or  with 
scattered  blotches  of  redness  covering  nearly  the  whole  breast. 

'*  The  eruption  has  resisted  all  treatment,  both  local  and  general, 
and  has  continued  even  after  the  affected  part  of  the  skin  has  been 
involved  in  the  cancerous  disease." 

"  The  cancer  has  always  been  in  the  substance  of  the  mammary 
gland,  beneath  or  not  far  from  the  diseased  skin,  and  always  with  a 
clear  interval  of  apparently  healthy  tissue." 

On  the  Importance  of  Enlargement  of  the  Absorbent  Glands  as  a 
Diagnostic  Symptom. 

When  with  a  chronic  tumour  of  the  breast,  some  enlargement  of  the 
axillary  or  clavicular  glands  exists,  the  malignant  nature  of  the  disease 
is  rendered  probable;  for  the  simple  adenomata  are  unattended  by 
such  a  complication,  and  with  the  cystic  affections  it  is  also  rare.  In 
cases  of  cancer  of  the  breast  many  months  may,  however,  pass  away 
before  the  appearance  of  this  symptom,  enlargement  of  the  absorbent 
glandfl  and  skin  infiltration  having  some  connection. 

In  the  inflammatory  affections  of  the  organ  glandular  enlargement 
and  tenderness  are  commonly  present.  In  cancerous  affections  the  en- 
largement of  the  glands  is  indolent  and  very  painless. 

On  the  value  of  the  tubercolar  and  general  infiltration  of  the 
integnment  over  the  breast. — If  there  be  one  symptom  which  affords 
more  positive  evidence  than  another  of  the  cancerous  nature  of  any 
tumour  in  the  breast,  it  is  the  one  we  are  now  considering,  for  no  such 
symptom  is  ever  present  in  any  inflammatory  or  simple  disease  of  the 
mammary  gland.  It  is  a  genuine  tubercular  or  general  infiltration  of 
the  integument  with  the  cancerous  product,  and,  as  such,  is  of  special 
value.  It  may  be  slight,  from  the  mere  shot-  or  pea-like  affection  of  the 
skin,  to  its  more  general  infiltration;  but  in  all  stages  it  is  equally  char- 
acteriAtic,  and  speaks  in  positive  language  of  the  cancerous  nature  of  the 
mammary  growth,  one  tubercle  teUing  as  plain  a  tale  as  if  many  tubercles 
existed.     At  times  the  infiltration  of  the  skin  is  of  a  brawny  character. 

Cachexia. — I  have  no  belief  in  the  existence  of  a  special  cancerous 
cachexia.  A  cachexia  may  be  present  in  cancer,  as  in  any  exhausting 
or  wa^ting  disease ;  but  that  of  cancer  differs  in  no  single  point  from 
that  of  any  other  affection.  When  a  cachexia  exists  it  indicates  the 
presence  of  some  affection  which  is  undermining  the  patient's  strength ; 
it  may  be  cancer,  but  it  may  be  any  other  form  of  disease. 
On  Excision  of  the  Breast. 

There  is  no  great  danger  attending  excision  of  the  breast,  beyond 
that  which  accompanies  any,  even  the  smallest,  operation.  It  is 
true  that  patients  occasionally  sink  after  having  passed  through 
the  operation,  from  pyaemia,  erysipelas,  or  other  causes,  contingencies 
which  attend  any  practice,  but  from  the  excision  itself  there  is 
little  danger  to  life.  From  my  notes  of  133  cases  of  cancer  in 
which  excision  was  carried  out,  I  find  that  nine  cases  died,  or  about 
6*7  per  cent.,  death  taking  place  from  the  following  causes  :  in  three 
only,  or  2*2  per  cent.,  could  the  death  be  put  down  to  the  operation. 
One  died  from  pyicmia,  on  the  thirty-fifth  day ;  one  from  erysipelas, 
contracted  severul  months  after  the  operation,  when  the  wound  had 
healed;  two  from  acute  bronchitis,  three  weeks  and  a  month  respect- 
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iTcly  after  the  excision ;  one  from  profuse  diarrhoea,  on  the  eighth  day» 
probably  pyaemic ;  one  from  hsemoptysis  in  the  third  week ;  two  from 
exhaustion  after  a  return  of  the  growth,  in  three  and  six  months ;  and 
one  from  actual  sinking  after  the  operation,  on  the  third  day.  The 
three  cases  which  died  from  pyeemia  and  from  diarrhoea,  which  was 
also  probably  pyasmic,  and  the  one  which  sank  on  the  third  day,  may, 
perhaps,  with  justice  be  direAly  as^igned  to  the  operation,  but  the 
fatal  termination  in  the  remaining  six  examples  had  no  reference  what- 
ever to  the  excision.  In  the  operations  for  innocent  tumours  of  the 
breast  no  fatal  instance  occurred.  In  operating  for  cancer  it  is  un-  In  cancer  the 
questionably  the  wisest  course  as  a  rule  to  excise  the  whole  gland ;  when  ^^?^^  breast 
the  tumour  is,  however,  very  local  the  rule  may  be  broken  through,  jemoTed. 
and  it  is  as  well  not  to  be  over-anxious  about  preserving  too  much 
integument,  for  if  any  doubt  exists  as  to  its  perfect  healthiness,  the 
suspected  portion  had  better  be  excised.  When  enlarged  glands  exist 
it  is  wise  to  take  them  away.  It  is  always  important,  when  dissecting 
out  the  tumour,  to  keep  clear  of  all  diseased  tissues,  and  in  fat  subjects 
to  leave  a  fair  covering  between  the  incision  and  the  tumour  itself,  for 
there  is  good  reason  to  believe  that  an  early  return  of  the  affection  * 

is  too   often  to  be  explained  by  want  of  attention  to  these  points. 
In   several   instances  I   have   found  small  cancerous  nodules  in  the 
fascia  over  the  pectoral  muscle,  which   if  left  would  have  been  the 
centre  of  new  growths.     In  the  operation  for  ad^noceh^  it  is  quite  ex-  Insdenocele 
ceptional  for  tlie  removal  of  the  breast  to  he  necessary,  and  in  the  ii  w  not 
majority  of  instances  such  a  practice  would  be  clearly  unjustifiable.  ^*<**»*'y. 
As  a  rule,  the  tumour  is  readily  removed  on  making  a  clean  section  Mode  of 
through  its  cyst-wall  and  enucleating  the  growth ;  the  breast  is  rarely  operating  in 
injured,  even  by  the  operation.     In  exceptional  examples,  however,  olf  *^^^  cMn. 
this  affection,  it  is  absolutely  necessary  that  the  breast-gland  should  be 
excised,  that  is,  where  a  large  tumour  is  closely  connected  with  it ;  and 
in  the  genuine  or  true  cystic  adenocele  of  the  mammary  gland.    In  the 
removal  of  a  small  tumour  not  involving  the  breast  the  best  practice  is 
to  make  the  incision  in  a  line  radiating  from  the  nipple,  and  to  manipu« 
late  the  parts  as  little  as  possible ;  the  surest  plan  being  to  cut  well  into 
the  tumrmr,  having  previously  raised  and  made  it  prominent  by  grasping 
its  base  with  the  thumb  and  finger  of  the  opposite  hand.     In  the  com-  Description 
plete  removal  of  a  breast  the  patient  should  be  placed  on  her  back,  of  the 
with  the  shoulder  of  the  affected  side  well  raised  by  a  pillow,  and  the  operation  for 
arm  drawn  out  at  a  right  angle  to  the  body.     The  hicision  should  be  brMat"* 
made  in  a  line  parallel  with  the  fibres  of  the  pectoral  muscle,  and  when 
the  skin  is  diseased  the  whole  should  be  removed.     The  inner  or  sternal 
incision  is  the  one  I  usually    prefer  to  make  first.     All  bleeding  is 
readily  controlled  by  the  pressure  of  the  fingers  of  an  assistant.     The 
other  incision  should  then  be  made,  the  Surgeon  at  once  dissecting 
down  to  the  free  border  of  the  pectoral  muscle,  the  definite  form  of 
which  is  the  best  and  surest  guide  to  the  base  of  the  gland.     The  whole 
tumour  by  these  means  is  then  readily  excised,  a  few  touches  of  the 
scalpel  dissecting  it  off  the  pectoral  muscle.     The  axillary  angle  of  the 
tnmoar  should  be  divided  last,  as  it  usually  contains  the  chief  vessels 
that  supply  the  gland.     All  bleeding  vessels  should  be  twisted  and  the 
surface  of  the  wound  cleaned,  its  edges  adjusted  as  well  as  possible, 
and  steady  pressure  applied  by  means  of  pads  of  lint  or  cotton  wocA, 
Adenoid  or  Innocent  tumours  should  be  excised  syt^-^  Nv\i«ii  t\k^^  «t^ 
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fltaftdily  increasing,  and  are  aoarces  of  tronble.  Ckmeerom  tomonrs 
aboald  be  removed  aa  soon  as  the  diagnosis  of  their  existence  is  clear, 
for  accamulated  evidence  tends  to  show  that  the  earlier  a  cancer  is 
removed  the  better  are  the  prospects  of  a  complete  or  lengthened  im- 
munity from  the  disease,  and  that  whether  the  disease  returns  soon  or 
latOf  the  best  chance  is  thus  afforded  to  the  patient. 


CHAPTER  XXVII. 

ON  OVABIAV  DISEASE  AHD  OYAEIOTOHT. 

The  ovaries  are  glands ;  they  are  developed  as  other  glands,  and  are 
composed  of  like  elements.  In  them,  during  infancy  and  childhood, 
although  cell  growth  and  even  cell  shedding  may  go  on,  such  processes 
take  place  silently,  unattended  by  any  external  manifestations  of  their 
action.  At  pubertjr,  however,  when  the  ovum  has  matured  and  impreg- 
nation become  possible,  external  signs  of  these  changes  appear  with 
menstruation,  and  with  these  changes  functional  disturbances  of  the 
ovaries  and  parts  connected  with  tiiem  occur  which  may  require  the 
attention  of  the  Physician.  The  Surgeon's  aid  is  only  called  tor  when 
organic  ovarian  disease  exists,  and  the  nature  of  this  aid  varies 
with  the  nature  of  the  case. 

OvuUa  Ovarian  disease  is  a  somewhat  common  affection,  and  although 

^"•••c*  mostly  met  with  during  the  active  period  of  ovarian  life,  it  occurs  in 
childhood  and  mature  age.  A  rare  preparation  at  Prague  shows  a  cyst 
in  the  ovary  of  a  child  a  year  old.  Spencer  Wells  has  recorded  a 
successful  case  of  ovariotomy  in  a  child  set.  eight,  Dr.  Barker  of 
Philadelphia  another  in  one  aged  six  years  and  eight  months. 
I  have  recorded  two  cases  in  which  girls  aged  respectively  fifteen 
and  sixteen  sank  after  tapping  from  suppuration  of  the  cystj 
and  in  1869 1  published  in  the  '  Guy's  Hospital  Reports '  a  case  in  which 
I  successfully  removed  a  polycystic  ovarian  tumour  from  a  child  aged 
fourteen,  in  whom  no  signs  of  puberty  existed.  But  these  instances 
are  exceptional,  and  ovarian  disease  is  essentially  an  affection  of 
mature  adult  life. 

Ovarian  tumours  may  be  clinically  divided  into  four  classes  : — Mono- 
cystic,  or  unilocular  tumours.  Polycystic,  or  multilocular  tumours. 
dermoid  cysts,  and  cancerous  tumours.  And  the  relative  frequency  of 
these  different  forms  of  tumours  is  well  seen  in  the  following  conclu- 
sions that  were  drawn  up  after  a  careful  examination  of  the  records  of 
88  fatal  cases  of  ovarian  disease,  extracted  for  me  by  the  late  Dr. 
Phillips  from  the  Guy's  Records,  and  copied  from  my  work  *  On  Ovario- 
tomy '  published  in  1867. 

Analysis  of         Conclusions,  drawn  from  an  analysis  of  88  fatal  cases  of  ovarian 

eighty-eight  disease: — 

fatal  cues         j.  That  9  per  cent,  of  the  ovarian  tumours  are  apparently  mono- 

conelaiioDs    cystic;  9  per  cent,  dermoid;  18  per  cent,  cancerous, and  the  remaining 

(leriTed.         64  per  cent,  polycystic  or  compound. 

2.  That  53  per  cent  of  the  cases  are  on  the  left  side,  20  per  cent,  on 
the  right,  and  only  17  per  cent,  double. 

8.  That  simple  cystic  disease  of  the  ovary  is  rarely  double,  and  that, 
when  double  ovarian  disease  exists,  the  majority  of  the  cases  are  can. 
oerouB,  coHoid,  or  of  the  solid  kind. 
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4.  That  about  70  per  cent,  of  the  cases  are  in  married  women,  and 
that  the  disease  is  most  frequent  between  the  age  of  twenty  and 
forty,  or  during  the  vigour  of  sexual  life. 

5.  That  the  disease  runa  its  course,  in  at  least  75  per  cent,  of  all 
cases,  within  two  years,  30  per  cent,  dying  from  exhaustion,  20  per 
cent,  from  peritonitis,  17  per  cent,  from  suppuration  of  the  cyst,  chiefly 
following  tapping,  9  per  cent,  from  the  two  kst  canses  combined,  10 
per  cent,  from  peritonitis  caused  by  rupture  of  the  cyst,  10  per  cent, 
from  the  cyst  ulcerating  into  some  viscus,  such  as  the  intestine  or 
bladder,  hit'inorrhage  into  the  abdomen  and  strangulation  of  the  bowels 
by  the  pedicle  causing  death  in  1  case  in  the  100. 

6.  That  in  the  monoci/stic  tumours  there  is  a  greater  disposition  for 
the  cyst  to  ulcerate  into  the  bowels  than  in  other  cases,  and  to  suppu- 
rate after  tapping. 

7.  That  in  56  per  cent,  of  the  cases  of  cancerous  disease,  both  organs 
are  involved. 

8.  That  in  the  dermoid  tumours  there  is  a  greater  disposition  for  the 
cyst  to  rupture  than  in  all  other  forms  of  disease,  death  being  directly 
due  to  this  cause  in  37  per  cent. 

9.  That  acute  peritonitis  and  suppuration  of  the  cyst  as  a  direct 
result  of  the  operation  of  tapping  is  by  no  means  infrequent. 

Cases  of  spontaneous  recovery  occur,  but  they  are  so  rare  that  they  Spontiineou^ 
must  not  be  looked  for;   when  they  occur  they  take  place  by  rupture  "co^^^y- 
of  the  cyst,  and  this  rupture  is  generally  the  result  of  accident  or  violent  Rupture  of 
muscular  action.     As  a  rule,  however,  when  a  cyst  ruptures,  death  takes  ^*^' 
place  from  shock,  peritonitis,  or  blood  poisoning  (vide  conclusion  5),     In 
exceptional  cases,  when  the  cyst  has  discharged  itself  into  the  large  intes- 
tine, the  event  may  be  signified  by  a  copious  discharge  of  the  cyst's  con- 
tents by  the  rectum ;  but  when  into  the  small  no  such  event  may  occur, 
the  fluid  being  reabsorbed.     Under  both  circumstances  there  is  always 
great  danger  to  life  from  the  entrance  into  the  cyst  itself  of  faecal 
matter  or  fetid  air. 

Diagnosis  of  an  Ovarian  Tamonr. 

When  an  ovarian  tumour  has  attained  a  con.*iderable  size,  has  risen  DiafiBMis  of 
well  out  of  the  pelvis,  and  is  not  associated  with  any  complications,  warian 
its  diagnosis  as  a  rule  is  not  difficult,  more  particularly  if  it  can  be  *"°'**^''- 
made  out  to  be  composed  of  many  cysts,  or  multilocular.  But  when 
the  tumour  is  small  or  very  large;  when  it  is  unilocular  or  very  solid; 
when  it  is  central  or  of  rapid  growth,  difficulties  of  diagnosis  are  met 
with,  and  it  may  be  admitted  at  once  that  under  any  of  these  circum- 
stances, there  are  few  surgical  cases  that  demand  more  care  on  the  part  of 
the  Surgeon  before  he  gives  an  opinion,  and  still  more  caution  before  he 
acts  upon  it ;  in  some  few  instances,  indeed,  a  positive  diagnosis  cannot 
be  made  without  the  help  of  some  exploratory  operative  preceeding. 
Under  all  circumstances,  however,  "  in  the  diagnosis  of  a  suspected 
ovarian  case  every  possibility  of  its  nature  should  be  entertained,  and  a 
conclusion  arrived  at  by  a  process  of  exclusion ;  each  possibility  should 
be  separately  considered  and  weighed,  and  the  most  probable  finally 
accepted." 

The  possibility  of  a  solid  or  semi-solid  tumour  being  due  to  pregnancy 
ought  always  to  be  before  the  mind  of  the  Surgeon,  and  the  proba- 
bility of  a  cystic  tumour  being  complicated  with  it  ot  Vi^dx^mvivcsa  t^^ 
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membered.  The  complete  cessation  of  the  menses  for  a  few  months  in 
connection  with  the  existence  of  an  abdominal  tumonr  ought  always 
to  suggest  caution  hi  diagnosis,  and,  when  operative  measures  are 
being  considered — for  diagnostic  or  curative  ends — delay.  For  in  ovHr- 
ian  disease,  although  catamenial  irregularity  is  common,  total  arrest  for 
anytime  is  rare. 

The  early  history  of  an  ovarian  case  is  always  obscure,  and  the 
statements  of  patients  concerning  its  early  growth  must  be  accepted 
with  caution. 

In  a  general  way  the  tumour  is  discovered  by  accident,  or  attention 
is  first  drawn  to  its  presence  by  abdominal  enlargement. 

Pbin  is  rarely  present  in  the  early  stage  of  the  disease,  and  when 
it  exists  it  is  usually  the  result  of  mechanical  causes ;  that  is,  it  is  due 
to  the  impaction  of  a  small  ovarian  tumour  in  the  pelvis,  or  the 
pressure  of  a  larger  one  upon  the  viscera,  vessels  or  nerves. 

When  the  tumour  presses  upon  the  bladder,  incontinence  of  urine 
or  dysuria  will  occur;  when  it  irritates  the  bowel,  diarrhoea.  Where  it 
drags  upon  the  omentum  or  presses  upon  the  stomach,  nausea  and 
vomiting  may  be  present,  and  where  it  encroaches  upon  the  thorax, 
dyspnoea. 

Nerve  pains  will  be  produced  according  to  the  nerves  that  are  pressed 
upon,  and  oedema  of  the  genitals,  legs,  or  abdomen,  according  to  the 
amount  of  interference  to  the  return  of  venous  blood  the  tumour 
causes.  (Edema  of  the  abdominal  walls  is  said  to  be  typical  of  can- 
cerous  dii^ease  of  the  ovaries,  but  this  is  not  the  case,  for  I  have  seen 
this  symptom  very  frequently  in  undoubted  examples  of  simple 
ovarian  disease. 

Local  pain,  pyrexia,  with  a  high  temperature  and  abdominal  ten- 
derness, associated  with  a  cystic  abdominal  tumour,  generally  indicate 
inflammatory  changes  within  an  ovarian  cyst. 

Dermoid  tumours  are  said  to  be  more  commonly  attended  with  pain 
than  any  other,  and  unilocular  cysts  with  less,  but  the  former  obser- 
vation I  cannot  confirm. 

In  well-marked  examples  of  ovarian  disease  the  face  becomes 
pinched  and  the  peculiar  "  ovarian  expression  "  manifests  itself.  After 
the  removal  of  the  tumour  by  ovariotomy  it  is  remarkable  how  soou 
this  expression  disappears. 

The  differential  diagnosis  of  an  ovarian  tumour  will  now  occupy  onr 
attention,  and  its  physical  signs,  as  made  out  by  percussion  and  pal- 
pation, be  first  considered,  for  by  these  more  than  by  any  others  is  the 
Surgeon  generally  led,  and  through  these  is  an  approximate  opinion 
of  the  nature  of  the  case  generally  formed.  The  Surgeon  must  not, 
however,  depend  too  much  upon  them,  they  are  of  value  only  when 
taken  in  connection  with  other  symptoms. 

In  all  cases  of  snspected  ovarian  disease  the  patient  to  be  examined 
should  be  undressed  and  on  her  back.  The  Surgeon  should  then  ex- 
pose the  abdomen  and  have  a  good  look  at  it ;  observing  whether  the 
abdominal  enlargement  is  central  or  lateral,  smooth,  irregular  or  nodu- 
lar in  outline;  he  should  observe  also  for  a  sufiicient  time  to  satisfy 
himself  that  the  outline  is  a  stationary  one  and  that  it  does  not  shift 
under  his  eye. 

He  should  then  place  his  hand  flat  upon  the  abdomen,  and  after 
MtkViMig  ivfted  it  there  for  half  a  minute  or  so,  to  test  the  points  just 
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alluded  to,  move  it  steadily  in  all  directions  over  the  whole  surface  of 

the  tumour,  at  the  same  time  by  palpation  ascertaining  something  of  Palpation; 

the  condition  of  the  deeper  parts. 

In  this  way  the  Surgeon  will  learn  much  as  to  the  nature  of  the 
case.  He  will  probably  be  able  to  make  out  whether  a  tumour  exists 
or  not ;  he  will  have  learnt  something  of  its  size  and  mobility,  whether 
it  be  solid,  fluid,  or  the  two  combined. 

He  should  then   proceed  to  percuss  the  parts,  doing  this  at  first  Percossion. 
superficially,    and  then  deeply ;  he  should  also  examine  for  fluctua- 
tion ;  the  Surgeon  during  the  whole  examinntion  asking  himself  the  potsibilitics 
following  questions: — Is  this  abdominal  enlargement  due  to  tympanitis  of  caac. 
or  some  phantom — that  is,  muscular — tumour  ?  Is  it  due  to  pregnancy, 
or  to  some  uterine  or  ovarian  disease  ?    Can  it  be  a  hydatid,  renal  cyst, 
or  an  enlarged  viscus,  such  as  spleen  or  kidney  ?     Is  it  a  cancerous 
tumour  ? 

A  fluctuating  tumour  rising  from  the  pelvis,  yielding  a  dull  note 
on  superficial  percussion  as  well  as  when  firm  pressure  is  made  upon 
the  ptirt,  with  resonance  above,  and  more  particularly  in  the  loins,  is 
probably  a  cystic  ovarian  growth ;  when  the  tumour  fluctuates  in  all 
directions,  as  proved  by  the  peculiar  thrill  of  the  wave  elicited  on  per- 
cussion, the  growth  is  probably  unilocular  or  monocystic ;  when  the 
tumour  has  an  irregular  or  botryoidal  outline,  and  fluctuation  is  con- 
fined to  parts,  it  is  certainly  compound^  the  degrees  of  solidity  in  a 
compound  or  multilocular  tumour  varying  greatly.  Should  the  tumour 
seem  to  be  a  unilocular  or  monocystic  growth,  the  Surgeon  must 
remember  that  ovarian  tumours  of  this  kind  are  comparatively  rare,  and 
that  what  appear  to  be  such  often  contain  some  intracystic  growths. 
That  purely  unilocular  cysts  are  probably  broad  ligament  cysts  or  par- 
ovarian, that  is,  a  cystic  degeneration  of  tlie  tubules  of  the  Wolffian  body, 
although  Tait  and  Hastock  record  multilocular  parovarian  tumours. 

Should  the  tumour  be  clearly  cystic  and  multilocular,  the  proba- 
bilities are  that  it  is  ovarian.  Sliould  it  be  more  solid  than  cystic,  the 
probabilities  are  that  it  is  uterine. 

Uterine  and  ovarian  tumours  yield  a  dull  note  on  deep  percussion,  VrIuc  of 
and  as  in  these  cases  the  intestines  are  pushed  upwards  and  towards  the  rcaonauce. 
loins,  these  regions  are  consequently  resonant,  and  no  alteration  in 
the  position  of  the  patient  will  alter  this  fact. 

In  ascites — with  the  shoulders  of  the  patient  raised — the  lower  por- 
tion of  the  abdomen  may  yield  a  dull  sound  likewise,  but  with  the 
shoulders  depressed  and  the  hips  raised  resonance  \vill  be  made  out, 
the  bowels  naturally  floating  on  the  surface  of  the  ascitic  liquid.  In 
ascites,  also,  the  lumbar  regions  are  as  a  rule  dull. 

When,  however,  the  intestines  are  matted  together  from  cancerous 
or  old  peritoneal  disease  difliculties  occur,  and  errors  in  diagnosis  can 
only  be  avoided  by  going  carefully  into  the  clinical  history  of  the  case 
and  by  a  pelvic  examination. 

In  ovarian  disease  at  times  a  friction  sound  may  be  detected'  on  aus- 
cnltation  or  on  the  application  of  the  hand;  in  ascites  no  such  sym- 
ptom will  be  present. 

On  the  Diagnostic  Value  of  a  Felyic  Examination  in  Ovarian  Disease. 
The  diagnosis  of  an  ovarian  tnmour  can  hardly  e^ex  \>e  valv^  \a\>^ 
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Pclric  complete    until    a  pelvic    examination    has    been    made   by   means 

exumnaUoo.  ^f  ^jj^  g^ggy  ^^^  uterine  sound. 

"When  the  uterus  is  found  to  be  in  front  of  and  distinct  from  the 
abdominal  tamour  and  moveable  without  it,  the  growth  is  probably 
ovarian. 

When  the  tnmour  and  uterus  move  together,  or  if  the  uterus  be 
drawn  up  out  of  the  pelvis,  difficulties  in  diagnosis  may  be  experienced. 
Should  the  tumour  be  cystic,  it  may  be  ovarian  with  a  short  pedicle, 
a  broad  ligament  or  parovarian  cyst,  or  a  cystic  disease  of  the  uterus. 

Should  the  tumour  be  solid,  it  may  still  be  ovarian,  dermoid,  fibrous, 
or  cancerous ;  or  it  may  be  a  fibrous  tumour  of  the  uterus. 

A  fixed  pelvic  tumour  is  probably  neither  ovarian  nor  ut<erine,  and  if 
either,  cancerous. 

In  an  ovarian  tumour  the  uterine  sound  will  rarely  go  beyond  its 
two  inches,  unless  complicated  with  pregnancy  or  some  uterine  disease. 
In  cystic  disease  of  the  uterus  it  may  enter  for  six  or  more. 
Caution  in  The  uterine  sound  should  not  be  used  too  hastily  for  diagnostic  pur* 

uiing  sound,  poses,  for  when  pregnancy  and  ovarian  disease  are  combined  evil  may 
follow  its  use,  although  it  ought  always  to  be  employed  before  operative 
measures  are  resorted  to. 

When  ascites  is  present  a  pelvic  examination  will  generally  detect 
a  vaginal  rect^cele ;  that  is,  a  bulging  into  the  vagina  of  the  posterior 
wall  of  the  vaginal  passage  from  the  pressure  of  the  ascitic  fluid  into 
Douglas's  pouch,  and  this  bulging  is  not  met  with  in  uncomplicated 
ovarian  disease.  Wien  ovarian  disease  and  ascites  co-exist  it  may  occur. 
I  have  found  this  point  of  great  diagnostic  value  for  many  years,  and 
was  pleased  to  read  that  Dr.  Penslee  had  mentioned  it  as  one  of  value. 

"  Solid  uterine  tumours,"  writes  Tait, "  besides  the  absence  of  fluctua- 
tion, have  in  addition  two  vascular  signs  which  I  have  never  met 
with  in  ovarian  tumours,  viz.  an  aortic  impulse  which  may  be  seen 
and  felt,  and  an  enlargement  of  the  uterine  arteries  to  be  felt  in  the 
vagina." 

in  pregnancy  there  is  also  to  be  seen  the  peculiar  purple  livid  con- 
dition of  vagina  which  does  not  exist  in  other  pelvic  tumours,  the 
changed  appearance  of  the  nipple,  enlargement  of  the  breasts,  &c.  &c. 

The  value  of  the  rectal  digital  examination  for  diagnostic  purposes 
I  have  often  found  to  be  great,  and  particularly  in  young  or  old  virgins; 
but  I  cannot  speak  from  personal  experience  of  the  value  of  the  intro- 
duction of  the  hand.  Professor  Sims,  of  Heidelberg,  speaks,  however, 
highly  of  it. 

On  the  Value  of  Tapping  for  Diagnostic  Purposes. 
When  any  doubt  exists  as  to  the  true  nature  of  a  cystic  abdominal 
tumour  a  preliminary  tapping  ought  to  be  performed  and  the  physical 
nature  of  the  fluid  examined,  although  in  our  present  state  of  know- 
ledge an  ovarian  fluid  is  not  to  be  recognised  by  any  definite  physical 
or  chemical  characters.  Drs.  Washington  Atlee  and  Peaslee  tell  us 
that  the  fluid  of  an  ovarian  cyst  may  be  distinguished  from  all  fluids 
by  the  presence  of  a  peculiar  cell  which  they  call  the  ovarian  granule- 
cell,  this  cell  being  about  the  size  of  a  pus-cell,  round  and  full  of 
granules,  but  other  observers  have  failed  to  make  this  out.  Mr. 
Thornton  has,  however,  recently  confirmed  these  observations  (Path 
Soc,  March  16th,  1875). 
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Wlien  the  fluid  drawn  off  from  what  appears  to  be  a  monocjst  is  Of  fluid, 
clear,  slightly  opalest-ent,  and  limpid,  of  a  low  specific  gravity,  about 
1005,  aud  non-coagulable  by  heat  or  nitric  acid,  there  is  a  strong 
reason  to  suspect  that  the  tumour  is  a  broad  ligament  or  parovarian 
cyst,  and  under  these  circumstances  there  is  good  reason  to  hope  that 
a  cure  may  follow  the  operation  of  paracentesis ;  and  if  not  a  cure» 
the  lapse  of  a  long  interval  of  time  before  the  repetition  of  the  opera-  • 
tion  is  called  fur ;  and  this  fnct  was  pointed  out  by  the  late  Dr.  F. 
Bird  (*  Med.  Times,'  July  19, 1831). 

When  the  tiuid  drawn  off  is  clearly  albuminous,  tenacious,  dark  or 
light  coloured;  when  it  is  even  watery  and  like  that  contuined  in  the 
cysts  last  described,  and  is  found  microscopically  to  contain  the  com- 
pound cells  or  epithelial  elements  already  referred  to,  the  tumour  is 
probably  ovarian  and  should  be  remove<l. 

When  the  fiuid  drawn  off  is  highly  albuminous  and  coagulates 
spontaneously,  the  suspicion  of  the  tumour  being  a  fibro-cystic 
uterine  one  ought  to  be  raised,  but  there  is  little  doubt  that  in  the 
majority  of  cases  the  true  diagnosis  of  a  fibro-cystic  uterine  tumour 
from  a  polycystic  ovarian  is  only  to  be  made  out  by  an  exploratory 
incision,  when  the  absence  of  the  pearly  appearance  of  the  ovarian  and 
the  presence  of  the  pinkish,  VASCular,  and  fleshy  aspect  of  the  fibro- 
cystic, should  be  enough  to  excite  the  Surgeon's  suspicion  of  the  uterine 
nature  of  the  tumour. 

When  pregnancy  and  well-di^veloped  ovarian  disease  co-exists  tap- 
ping uu:.rht  always  to  be  performed.  Spencer  Wells  speaks  authori- 
tatively upon  this  point.  In  four  cases  in  which  this  complication 
was  present,  tapping  was  performed,  and  in  all,  the  women  gave  birth 
to  living  children.  When,  however,  the  tumour  is  small  it  may  be  left 
alone. 

The  tbratment  of  ovarian  dibbase. — In  the  treatment  of  ovarian  Trettmeat  of 
disease  medicine  is  of  little  value;  it  has  no  direct  influence  in  arrest-  JTJjf^ 
ing  the  progress  of  the  disease;  it  does  good  only  by  improving  the  general 
condition  of  the  subject.     The  operation  of  tapping  in  unilocular  cysts 
is  often  of  great  value.   Injection  of  the  cyst  is  only  applicable  to  a  small 
class  of  cases.     Ovariotomy,  in  a  general  way,  is  the  only  radical  cure. 

At  the  present  day  the  operation  is  an  accepted  one  by  the  profes-  Ovariotomy 
sion ;  it  is  as  recognised  and  justifiable  as  any  other  grave  operation,  *  ttcoftniud 
and  Surgeons  and   Physicians  differ  only  as  to  the  class  of  cases  in  ^P*'^*"** 
which  it  is  applicable,  and  the   period  at    which  it  should  be  per- 
formed. 

British  Surgeons  may  probably  claim  the  credit  of  having  established 
this  operation,  in  spite  of  early  difficulties  and  blind  opposition,  and 
the  names  of  Lizurs  of  Edinburgh,  MacDowcll  of  Kentucky,  Jeaffre- 
son  of  Framlingham,  Walne,  Fred.  Bird,  Lane,  Morgan,  Aston  Key» 
Cooper,  and  Ceesar  Hawkins,  of  London,  must  ever  be  remembered  as 
amongst  its  earliest  practical  promoters. 

Charles  Clay  of  Manchester,  however,  the  first  great  ovariotomist  in 
this  country.  Brown  and  particularly  Spencer  Wells  of  London,  Keith 
of  Edinburgh,  Koeberle  of  Strasburg,  SkOldberg  of  Stockholm,  and 
Atlee  of  America,  with  Hutchinson,  and  possibly  the  present  writer, 
have  by  their  successes  fairly  overcome  all  prejudices,  and  rendered 
the  operation  an  established  and  accepted  one,  for  without  ^\x\^  Ss^a 
the  details  of  statistics,  which  are  now  no  more  uoodedi  m\XscA>StAA.Ssk 


fr.:-;n.a  ;i>.  a  l'  ••'..••;,  !  ..-,■.      (•  M,m1..(';:  ;•.  Tra!!^./  v.>l.  \\\.\ 
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^lil' r  wli.'t  .t  i'ii«>.'  circiunMM'U'i'N  :ir<-,  uiiilti-  w  iiidi    it    slioul 
taken,  and  wh;it  c«se<  are  the  best  aduptetl  for  its  successt'i 
Are  all  examples  of  ovarian  disease  to  be  treated  by  ext 
if  not,  which  are  to  be  selected,  and  at  what  period  of  the 
the  disease  shonld  the  operation  be  performed  ? 
tion  of       What  cases  are  to  be  selected  for  operation  ?— Tlie  very  s 
J^JU^  this  question  wonld  seem  to  imply  that  the  operation  of  oy 
'  not  suitable  in  all  cases  of  ovarian  disease,  and  that  there 
which  it  is  quite  inapplicable — for  choice  in)j)lies  selectio 
consequence,  variety — and  this  leads  us  to  consitler  what 
ferent  forms  of  ovarian  disease  ?     For  surgrieal  pnrpoKca,  it 
to  divide  all  cases  into  the  simple  cysts,  and  the  compound,— 
composed  only  of  one  cavity,  the  latter  of  many — solid  mat 
almost  always  present,  thou^rh  varying  in  amount. 

In  the  simple  or  monocyttic  ovarian  tumours,  when  the  ( 

ystic     clear,  there  are,  doubtless,  open  to  the  Surj^eon  other  i)lans  ol 

5Jof     than  ovariotomy;  and  amonpfst  these,  the  trcatnieut  by  i 

iodine  stands  foremost.     In  the  hands  <»f  different  men  it  h 

riable  succcfs.    M.  Boinet  tells    us  that  out  of   forty-fl\ 

suffering  from  this  disease  thirty-one  were  cure<l,  five  had  re 

nine  died ;  Sir  J.  Simpson  perfonned  it  in  about  twenty 

good  snccess,  one  case  only  dying ;  and  Dr.  Tyler  Smith  1 

out  of  ten  cases  in  which  this  practice  was  followed  two 

satisfactory,  and  two  died.    Dr.  West  had  one  cured  in  eigh 

^  Still,  this  plan  of  treatment  does  not  generally  meet  ^ 

f^^   fkvoar,  for  it  is  uncertain.     In  exceptional  cases  it  may  ci 

nger.  the  majority  it  does  no  tmnA  on-i  .««" i  -   <•  ^ 
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cysts  are  broad  ligament  cysts  or  parovarian,  and  in  them  a  care 
occHsioiially  follows  a  simple  tapping. 

Amongst  the  cases  which  have  been  tabulated  as  monocystic  tumonra 
— only  nine  per  cent,  of  the  whole  number — no  doubt  many  w«re  of 
the  proliferous  kind,  and  in  these  the  treatment  by  injection  is  not  to 
be  advised. 

Still,  the  Irentment  by  iodine  injection  should  always  be  entertained 
by  the  Surgeon  in  every  case  of  apparent  monocystic  ovarian  disease* 
while  the  circumstances  of  each  individual  case  can  alone  determine 
what  course  is  to  be  taken. 

Of  the  ^irott*  or  solid  tumours  of  the  ovary  little  need  be  said;  FAronor 
they  seldom  develope  to  any  size,  or  interfere  with  the  patient's  comfort  JoIWowImi 
to  any  great  extent,  and  the  expediency  of  thtir  removal  has  rarely  to 
be  entertained  by  the  Surgeon.     Should  they,  however,  by  their  size 
become  cumbersome,  the  expediency  of  their  removal  must  be  enter- 
tained, and  decided  upon  as  in  other  cases. 

In  all  other  forms  of  ovarian  disease,  in  the  muUilocular  or  poly'  HnlUlociilv 
ci/s(ic,  composite,  adenoid,  or  cysto-sarcomatous,  as  they   have  been  ^'•^■JT 
vairiously  called;  in  all  those,  in  fact,  which  are  made  up  of  many  cysts,  ^^tioas 
and  of  a  variable  quantity  of  solid  material — such  cases  forming  the 
bulk  of  those  coming  under  observation — there  is  no  treatment  which 
appears  to  be  of  any  material  benefit,  none  which  seems  to  have  any 
influence  in  retarding  the  growth  of  the  disease,  in  palliating  its  in- 
conveniences, or  averting  its  end.     The  treatment  by  iodine  injection  Iqjections 
is  obviously  inapplicable  to  them,  and  there  is  nothing  else  which  offers  inapplicable, 
any  prosj)ect  of  doing  permanent  good ;  the  patient  must  quietly  gab-  . 
mit  to  her  fate,  or  to  the  alternative  of  an  operation;  and  in  theae 
cases,  bearing  **  the  stamp  of  incurability  upon  them,"  the  question 
becomes  necessarily  narrowed. 

By  means  of  the  operation  of  tapping,  a  patient  may  obtain  relief,  Tapping  only 
but  it  is  only  temporary';  within  a  brief  period,  and  at  uncertain  inter-  *t«np«sry 
vals,  the  operation  will  have  to  be  repeated,  and  by  repetition  of  sncb  "••■■'•• 
means  existence  may  be  prolonged,  but  in  the  majority  of  cases  this  pro- 
longed existence  is  a  miserable  one,  and  the  intervals  of  so-called  ease  are, 
at  the  best,  uncertain.    Tapping  is  also  at  times  a  fatal  operation,  in  rare  lliy  prove 
instances  from  hoimorrhage  into  the  abdomen,  but  more  frequently  '^***^' 
from  acute  peritonitis  and  suppuration  of  the  cyst.    My  own  statistics 
prove   that  these  causes  of  death  are  35*5  per  cent,  more  freqaent 
when  tapping  has  been  employed  than  when  the  disease  has  been  allowed  « 

to  run  it^  course. 

It  is  to  be  observed,  also,  that  in  all  ca«ei  of  tapping,  parietal,  if  not  May  cause 
visceral,  adhesions  are  prone  to  take  place,  and  in  the  analysis  of  a^^'. 
fatal  cases  this  fact  is  well  demonstrated.    Under  these  circumstanceiy  •""•■***■•• 
is  tapping  to  be  recommended  in  such  cases  of  ovarian  disease  as  ap- 
pear to  be  favourable  examples  for  the  operation  of  ovariotomy  P     With- 
out doubt,  in  the  majority  of  cases  t.ipping  had  better  not  be  per- 
formed.    For  diagnostic  purposes,  as  already  shown,  it  may  be  em-  ICay  be 
ployed  with  confidence  and  with  good  effect,  for  it  is  better  to  ran  the  J"?!?^^ 
risk  of  causing  the  formation  of  adhesions,  and  even  of  death,  by  the  pwpoSk' 
operation  of    tapping,  than  to  submit  a  patient  to  the  dangers  of 
ovariotomy,  when  the  nature  of  the  case  is  not  clearly  understood, 
and  the  propriety  of  the  removal  of  the  growth  is  surrounded  with 
doabt    In  very  chronic  cases  it  may  also  be  adopted  ^\i«ii  ^i^^kft  \»<qcc&!Vqx 


p  in-:ii--  iiifaii>  :i-  that  <  t'  t:i|.;  inj.  l"<>r  (iiaj-iio-r.;-  pnrj'o-. 
li^'ti  (A'  ]).nA-v][\<  >']<  al.'li-.uii;'.-  i->  "»;.  ot"  ::r  at  \.\\.\r  in  c 
a<  it  i>  ill  ot  li' r-  ill  wlr.iii  nliri"  i.i  a  iir.-i-^ilw  ainl  liir  . 
'tvariotoinv  is  iiicxpt^liiiit  or  iiKUijtlicabic ;  Init  umU  r  vU 
stiiuces,  tiii>pin<;  is  ti  mistake,  and  should  he  avoided. 

Are  all  cases,  therefore,  of  polycystic  tninoars  of  the  c 
excised;  and,  if  not.  which  should  be  rejected  ?     It  has  b< 
shown  that  there  is  no  hope  of  doing  penuaneut  good  by 
treatment,  to  any  patient  labouring  under  this  disease,  for 
remedy  which  can  be  trusted  to  retard  the  growth  of  the 
to  arrest  its  progress.  Further,  there  is  do  operation,  less  thac 
tirpation,  which  offers  any  prospect  of  affording  pcrmanoi 
none  which  can  be  looked  to  with  any  hope  of  benefit.     8til 
forms  of  multilocular  ovarian  disease  with  which  it  would 
the       others    with    which    it    would   be   quite    unjustifiable  to 
on  is    and    amongst    them    the    cancerous     tumours     stand     pi 
It  is  true,  there  is  great  diflSculty  in  forming  an  exact  diag 
®^      the  existence  of  such  a  cancerous  growth.     Still,  an  appro 

tainty  may  be  made,  a  fair  probability  may  be  attained. 
*7  of  however,  to  be  made  out  by  any  local  examination  alone ;  as 
'**•  own  experience  goes,  there  are  no  definite  local  symptoms  1 
solid  or  semi-solid  multilocular  cancerous  ovarian  tumour  ( 
g^oeed  from  a  similar  one  of  benign  character.  As  a  rule,  in 
local  features  these  forms  are  not  to  be  distinguished,  alth* 
haps,  in  rare  examples  of  cancerous  disease  the  general  outli 
growth  are  more  irregular  or  nodular.  The  suspicion  o 
cerons  nature  is  only  to  be  roused  by  the  general  coi 
the  patient,  and  the  natural  history  of  the  case;  in  tl 
CUB  there  will  be,  as  a  rule,  more  emaciation,  more  wa 
rapid  constitutional  decay  than  in  the    beniern.      Thp  His 
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extent,  and  to  the  most  marked  degree,  there  has  been  little  donbt  as 
to  the  benign  nature  of  the  disease,  for  the  tumours  had  all  been  of 
many   years'  duration;  one,  indeed,  of  eight,  another  of  twelve   and 
another  of  at  least  thirty  years.     In  these  tliree  extreme  examples,  the  Examples, 
thickness  of  oedematous  integument  over  the  lower  part  of  the  abdo- 
men might  have  been  calculated  by  inches,  and  the  oedema  of  the  skin 
showed  itself  in  vesicular  swellings,  varying  from  that  of  a  pea  to  a 
large  grape.     In  all  these  cases  tupping  in  the  median  line  of  the  ab- 
domen, or,  indt  cd,  in  front,  was   out  of   the  question,  and  a  lateral 
position  had  to  be  selected.     A  pelvic  examination  may  be  of  value  in  Pelvic 
these  examples,  and  if  the  organs  are  found  to  be  somewhat  fixed  and  cxwaination. 
immoveable,  instead  of  being  tree  and  mobile,  the  probability  of  the 
growth  being  of  a  cancerous  nature  is  much  increased,  for  the  disposi- 
tion to  cause  infiltration  of  the  neighbouring  parts  is  as  common  in  can- 
cer of  the  ovary  as  it  is  in  cancerous  alVections  of  otlier  parts.     There  is 
another  point  also  which  deserves  notice,  and  that  is  the  disposition 
there  is  in  cancer  of  the  ovary  for  the  disease  to  involve  both  organs : 
out  of  my  notes  of  fourteen  examples  of  disease  of  both  ovaries,  nine  Cancer 
were  cancerous  ;  and  among  the  cancerous  cases  there  were  only  seven  ^eninrally 
examples,   or  43   per   cent.,   in  which   the   disease   was  single  —  the  iJii£  ovaries, 
law  of  symmetry  being  observed  in  this  as  in  other  forms  of  constitu- 
tional disease.     Under  such  circumstances  a  carefnl  pelvic  examination 
is  a  matter  of  great  importance,  and  under  no  conditions  should  it  be 
omitted,  for  by  such  means  alone  are  these  jwints  to  be  made  out  in  a 
large  proportion  of  cases. 

Are  all  cases   of  benign  multilocnlar  ovarian  tumours,  then,  to  be  On  the 
excised? — There  is  no  doubt  as  to  the  answer  which  must  be  given  to  beSSn 
this  question,  for  by  no  other  means  than  the  extirpation  of  the  growth  multilocular 
can  a  wuman  be  relieved  of  such  an  organic  disease.     The  patient  tumouri. 
must  be  left  alone  to  bear  the  inconvenience  of  the  ovarian  tumour, 
to  endure  the  living  death  of  its  matured  miseries,  and  to  die,  worn 
out  and  exhausted    by    the  prolonged    sufferings    j)roduced    by    its 
presence ;  or  she  must  run  the  risk  of  the  capittd  operation  at  one 
time  or  other  in  the  progress  of  the  disease,  and  submit  to  ovario- 
tomy. 

Before,  however,  we  proceed  to  consider  at  what  period  of  the 
tumour's  growth  it  is  desirable  to  undertake  its  extirpation,  it 
will  be  well  to  look  back  to  the  natural  history  of  the  disease, 
and  inquire,  what  are  the  chances  of  life  for  a  patient  who  is  left 
alone  ? — how  long  may  life  be  prolonged  under  favourable  circum- 
stances ? — what  is  the  average  period  in  which  ovarian  disease  runs  its 
course  ? 

It  is  needless  to  quote  numerous  authorities    in    discussing  these  Duration  of 
points,  for  all  men  are  tolerably  agreed  that  the  average  duration  of  life>lien 
life  of  those  who  are  the  subjects  of  ovarian  tumours,  when  the  disease  ^^^  aloac. 
is  allowed  to  run  its  course,  is  two  or,  at  the  utmost,  three  years ; 
that  few  live  over  four,  and  that  those  who  survive  beyond  that  period 
must   be   looked  upon  as  exceptional  instances.      In  my  own   cases 
75  per  cent,  ran  their  course  within  two  years. 

"Taking  everything  into  consideration,"  says  Dr.  Graily  Hewitt,  in  G.  Hewitt's 
his  admirable  work  on  the  diseases  of  women,  **  we  shall  not  be  far  co"ciu»iou8. 
wrong  in  drawing  from  the  published  cases   of   Dr.    Lee  v^vvd  Islt. 
Stafford  Lee  the  conclusion  that  the  probable  duTaUuu  ol  «^  csaiibi^  <A 


I.  ■.•iaii\c    ri'..'i-;.'rtiiC('    ti;il    the  ;m-\\cr  Ii;in  1  •  \)c  ir'.Veii,  . 
M;i  ;.'  -(•  lli.'.Ii-..-..,-  tlii>  l..M-,Mr..'<  of    lilt'..'  \-:il!P'. 
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'I'l 'l  j'^'^'y,^^,  ;i-l^  (Mir-r;  v,'^  at  uli;!r  ji.tI'kI  ,,[  tlic  luiuour'.-  ui"\ili  >ii"' 
foriucd.  tion  of  ovariotomy  be  eiitcrlaiiU'd  ?  Aiul  with  all  (IcIiTi 
believe  it  difficult  to  answer  this  question,  f  >r  the  operut 
should  not  be  entertained  when  the  tumour  rcmnins  smnl 
bag  little  or  do  mechanical  inconvenience,  or  when  the 
sound  health,  well  able  to  perform  all  the  duties  of  li 
fairly  its  pleasures.  Ovariotomy  should  not  be  thought 
patient's  general  condition  of  health  is  very  bad  or  the  p 
when  there  is  Hny  evidence  of  (li4ea<<e  in  any  other  orj 
ovary;  when,  indeed,  it  is  tolerably  evident  that  the  p 
are  unable  to  withntand  the  shock  of  operation,  and  seenn 
rendering  the  -needful  reparative  assistance  for  the  rec 
case. 

It  is  no  more  to  be  entertained  under   these    circumt 

would  any  other  capital  operation;  the  same  principles 

the  Surgeon  in  the  ordinary  conduct  of  his  cases  are  c 

plicable  when  the  ovarian  disease  is  under  considcratior 

be  scrupulously  adhered  to  in  the  practice  of  all  operatior 

ation  It  is  true  that  a  Surgeon  is  sometimes  led  to  perform  an 

Sable       almost  desperate  cases,  when  suffering  is  severe,  and  deal 

ring  ii     ^  ^^^  patient  be  left  alone,  although  the  probability  of  t 

severe,    almost  nil,  such  as  in  neglected  hernia,  in  certain  exanipl 

tation  for  disease  or  accident,  in  the  ligature  of  a  vesse 

cision  of  a  tumour.     Still,  it  is  in  exceptional  examples  t 

injury  that  such  operations  are  performed,  and  when  the 

bility  of  success  being  obtained  by  an  operation,  and  m 

re  worn   Under  like  circumstances,  a  Surgeon  may  be  called  uooi 

V  UlA  •     - 
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way  that  he  may  be  justified  in  doing  any  other  operation,  with  the 
same  object  and  a  like  slender  hope. 

When  eviilence  exists,  or  even  a  suspicion  exists,  that  the  condition  where 
of  the  patient  is  due  to  some  disorgiinizing  change  in  the  cyst  itself,  disorganizing 
or  some  suppuration,  the  operation  should  be  ha^^tened  ;  to  wait  is  to  change  in 
allow  the  patient  to  die,  for  any  improvement  in  the  general  condition  *^^'  * 
is  impossible  as  long  as  the  local  cause  of  the  symptoms  remains.    The 
existence  of  an  intiamed  or  suppurating  ovarian  cyst  ought  to  be  an  Sapporating 
argument  for  the  Surgeon  to  operate  rather  than  the  reverse.     This  cy»t. 
condition  is  to  be  suspected  when  fixed  local  pain  or  tenderness,  con- 
stitutional disturbance,  fever,  a  quick  pulse,  and  a  permanently  high 
temperature  exist ;  when,  in  fact,  the  general  condition  of  the  patient 
is  such  as  to  sati>fy  the  Surgeon  that  some  local  source  of  irritation 
exi.-^ts. 

We  have  hitherto  briefly  explained  when  the  operation  is  not  to  be  Ovariotomv 
undertaken,  and  shown  when  it  may  perhaps  be  justifiable  in  extreme  nottobc 
cases,  but  the  Surgeon  should  watch  himself  caretXilly  in  such  despe-  ^'iS!^** 
rate  cases,  and  not    be   led  to  undertake  it    without  much  anxious  ^* 

thought  and  earnest  consideration,  for  operations  undertaken  with  no 
reasonable  prospect  of  success  are  palpably  unjustifiable,  unscientific, 
and  inhumane — they  degrade  the  Surgeon  and  injure  the  profession. 
The  public  derive  no  benefit  from  the  experiment,  and  the  character 
of  operative  surgery  necessarily  sufiVrs.  for  it  is  well  to  bear  in  mind 
the  sarcasm  of  Cruveilhier,  that  **even  success  does  not  ahviiys  justify 
rasii  enterprises." 

Let  us,  however,  return  a<rain  to  our  original  point,  and  inquire  into  Circom- 
the  circum>tances  under  which  the  operation  of  ovariotomy  should  be  stance* 
performed  in  the  majority  of  cases,  and  after  what  has  been  written  f*''<>«'»'de 
the  answer  to  this  question  can  hardly  be  regarded  as  a  diflScult  one.  operation. 
For  if  the  reasons  already  j;iven  for  the  rejection  of  the  operation  are 
to  be  regarded  as  correct,  it  is  tolerably  clear  that  it  is  to  be  thought 
of  only  when  the  tumour  has,  by  its  size,  become  cumbersome,  inter- 
fering with  the  comfort  and  curtailing  the  powers  of  the  patient  to 
perform  the  duties  and  enjoy  the  pleasures  of  her  ordinary  existence ; 
when  the  general  health  has  become  affected,  and  the  local  eflxjcts  of  the 
disease  distressing ;   under  these  circumstances,  and  under  these  alone, 
the  question  of  operation  is  to  be  considered,  and,  if  permis^ible,  it  is 
to  be  undertaken. 

On  the  Operation  of  Ovariotomy. 

Before  we  pass  on  to  the  consideration  of  the  operation  of  ova-  qj^ 
riotomy,  it  may  be  well  to  inquire  into  the  necessity  of  adopting  any  oTariotomy. 
special  treatment  in  the  preliminary  preparation  of  a  patient  who  is  Preparatory 
ahout  to  pass  through  such  an  ordeal;  for  some  authors  have  led  us  to  treatment, 
believe  that  in  this  point  of  practice  there  is  some  special  power,  and 
that  success  or  non-success  in  the  ultimate  result  of  this  operation, 
may  1x3  determined  by  the  care  with  which  the  preliminary  treatment 
has  been  carried  out.     For  my  own  part,  I  must  confess  that  I  have 
failed  to  recognise  the  necessity  of  adopting  any  such  line  of  practice. 
The  principles  by  which  we  should  be  guided  in  the  preliminary  treat- 
ment of  a  patient  about  to  undergo  the  operation  of  ovariotomy  need 
not  difier  in  any  way  from  those  which  experience  has  taught  us  to  be 
called  for  previous  to  any  other  capital  operation.     We  should  do  o\k 
best  to  raise  the  standard  of  health  by  all  those  genenX  \i^^Qii\<^  ^^^ 


,,nn-'u  -^-^  ;i  uMiic  iniiiiv'iiic,  iv  '11  :n)|)r.ir>  in  l.c  <'{'  r.-al  inid  im 

"I'  ■"  '';■  it   -r.  ill-,  t ;»  li;i\  .'  nil   ilitliKliCf  1".  ir  C'MmI  w  liir'.i  <  >t  !..■]■  1  "l /..• - 

•'■■''•''''•         It   i■^  iin  ;i:cr.'  ii-r:  ul.  h-.wrv  r,  l..:oi-,'  [n-  (.jmi  u'  ..wi  .  f  u\ 
it    i>   i)rl\,it_-  auv    (ttlirr   (Mpitul   (.juiutioii,  ImiI    it    is   as 
often  thouyflil  that  in   ho?i)iliil  practice   wounds  are  le.» 
flame,  and  that  erysipelatous  affections  arc    less  conin 
influence  of  this  medicnne  than  when  no  such  prelimii 
has  been  adopted.     In  peritoneal  operations  this  point 
importance,  and,  as  a  consequence,  the  adoption  of  this 
to  be  recommended.     The  form  of  iron  I  prefer  is  the  t; 
perchloride,  twenty  drops  of  which,  combined  with  a 
of  spirits  of  chloroform,  or  of  syrup  of  lemons  or  tolu,  in 
pleasant  draught, 
.icniion  to       The  boweU  of  the  patient  should  be  gently  opened  1 
e  bowels,     yionsly  by  a  mild  aperient,  such  as  castor  oil,  or  a  drauj 
of  ten  grains  of  rhubarb  and  twenty  of  sulphate  of  po 
aromatic  water,  and  on  the  morning  of  operation  the   h 
should  be  washed  out  with  a  warm  water   enema,  but 
Did  powerful  purgation  should  be  allowed  under  any  conside 

^™®°'*^  should  also  be  observed  that  the  catameuial  period  has 
least  a  week  previous  to  the  operation,  for  all  ovarian  ( 
necessarily  injurious  at  such  a  time,  and  should  be  avoi 
known  cases  of  ovariotomy  being  unilertuken  without  a 
tion  of  this  point,  and  believe  that  an  untoward  result 
pected  under  such  circumstances, 
lationand  In  hospital  practice  the  patient  should  be  isolated 
<I  .  possible  from  all  others,  and  kept  in  a  private  rooi 
good  ventilation  exists;  a  special  nurse  should  also 
who  is  not  only  entirely  trustworthy,  but  who  understand 
a  female  catheter  without  fumblincr.     In  nrivafo  t^.^«*: — 
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Surgeon  who  undertakes  the  operation  of  ovariotomy ;  for  the  same 
subtle  poisons  which  are  recognised  by  all  to  be  hurtful  to  the  puer- 
peral woman,  act  with  equal  force  upon  the  subject  of  ovarian  disease, 
when  submitted  to  ovariotomy,  and,  as  a  consequence,  should  be 
studiously  avoided. 

It  follows,  therefore,  that,  as  regards  the  lookers-on  at  an  operation, 
and  all  who  may  come  into  contact  with  the  patient,  none  who  may 
bring  infectious  or  contagious  disease  to  the  bedside  should  be  on  any  Care  to 
account  admitted.     The  physician  who  is  attending  a  case  of  puerperal  prc^a* 
fever,  is  looked  upon  as  a  possible  poisoner,  as   far  as  concerns  the  ^"**8*®"' 
puerperal  woman.     The  medical  attendant  of  a  scarlet  fever  case,  of 
erysipelas,  or  of  other  contngious  disease,  should  be  regarded  in  the 
same  light  in  the  presence  of  an  ovariotomy  operation,  and  should  be 
excluded.     Hence  it  is,  that  in  hospital  practice,  great  care  is  needed 
to  exclude  all  such  possible  means  of   injury  as  I  have  just  briefly 
enumerated. 

I  need  hardly  allude  to  the  necessity  that  all  bed  and  bedding,  blanketg,  Hoipital 
sheets,  and  hangings  should  be  perfectly  fresh  ;  that  all  sponges  should  rules  in 
new,  soft,  well  cleansed  and  scalded,  free  from  soap  and  all  grit ;  that  "*^**?J,!? 
flannel,  when  wanted,  should  be  fresh,  having  been  previously  well 
washed  in  warm  water ;  and  that  every  instrument  employed  should  be 
scrupulously  clean.     The  hands  of  the  operator  should  be  thoroughly 
cleansed  from  soap  just  previous  to  the  operation,  and  should  be  well 
wai-mcd,  for  manipulation  with  a  cold  hand  cannot  but  prove  injurious 
to  an  exposed  peritoneum.     In  Dr.  Peaslee's  mind  this  fear  of  irritation 
from  the  handling  of  the  intestines  and  peritoneal  membrane  is  so  great 
that  he  bathes  his  hands  with  a  preparation  which  he  calls  an  artificial 
serum,  composed  of  water  four  pints,  white  of  Qgg  six  drachms,  and 
salt  four  drachms.     This  practice  has  not,  however,  been  followed  by 
any  other  operator. 

The  temperature  of  the  room  in  which  the  operation  is  performed. —  Temperature 
There  is  still  some  ditierence  of  opinion  upou  this  point,  between  of  room, 
operating  Surgeons,  Dr.  Clay  of  Manchester,  Peaslee  of  America,  and 
others,  advising  that  the  operating  room  be  heated  to  75*^  F.  or  80°  F., 
and  a  good  supj^ly  of  moisture  engendered  by  the  diffusion  of  steam. 
Other  Surgeons  make  no  such  rule.  And  speaking  from  my  own  ex- 
perience I  have  no  faith  in  the  adoption  of  such  a  practice.  I  would 
have  the  room  heated  to  a  comfortable  temperature,  that  of  65  degrees 
is  amply  sufficient.  A  greater  heat  acts  as  a  powerful  depressant  upon 
the  patient,  and  can  do  no  good.  A  warm  room  with  good  ventilation 
is  what  I  have  always  striven  for,  in  preference  to  a  hot  one,  with 
closeness.     A  cold  damp  room  is  unquestionably  to  be  condemned. 

The  position  of  the  patient. — The  horizontal  position  is  one  that  Position  of 
patients  suffering  from  ovarian  disease  can  rarely  assume,  and  when  the  patient, 
tumour  is  so  large  as  to  require  ovariotomy,  this  position  becomes 
almost  impossible.  As  a  consequence,  the  half -reclining  position  is 
the  most  comfortable  for  the  patient  who  is  about  to  undergo  ovariotomy, 
and  it  is  quite  as  convenient  for  the  operating  Surgeon.  It  is  the 
posture  I  have  invariably  adopted  in  the  cases  which  have  fallen  into 
my  hands,  and  I  know  of  no  good  reason  why  it  should  be  altered. 
Some  operators  have  employed  the  sitting  posture  in  preference  to  any 
other  on  account  of  the  facility  with  which  the  tumour  can  be  removed 
through  the  abdominal  incision,  and  also  on  account  of  the  adv«^\iV^%<^ 


-    -  '•'    ""'"iiMii: 

jiarts    i>    nr.i'li   au'JfravattMl  ;    tlic   ilitlicult  u'«i  (if  tlio    <>j)rr; 
iiiiTca-fil.       I'ln'  ni:ii(.iir  in  i_\    fa.l  out,  :iiM.,  !(m)  i-aj.id'x.  ai 
a  t(i()    viaMcH    aii>i    mii  \)trr' cil    slraii:    iip'ti    llic  |it(iic!c, 
l)iiljap>  fatal  ru]»;  uri-   ot    >(»uu.'    ini])ortaiit    \r.\ri    may  takt 
evil  is  no  sli^lit  one,  and,  as  an   argument  against  the 
some  force.     Upon  the  whole,  the  advantages  said  to  he  f. 
side  posture  arc  thus  counterhalauccd,  and,  as    I    thinl 
oolinterbalaneed  by  disadvantages. 
"*'h«it         ^^®  half-sitting  or  semi-recumbent  position  affords  al 
iUon  best.  ^^S^  which  have  been  claimed  for  the  other  postures  to  \ 
aUnded,  without  their  evils ;  for  in  it  the  tumour  can  r 
moved  from  the  abdominal  cavity,  and,  with  care,  its  fl 
can,  without  difficulty,  be  prevented  from  passing  into  t 
cavity.     There  is,  also,  abundant  room  for  every  manipuL 
can  be  called  for. 
ttlietici.      The  administratioii  of  ansssthetics  in  the  operation  ant 

ir  value.  Amongst  the  many  incidental  advantages  which  the  inl 
anesthetics  has  afforded  beyond  that  of  relieving  pai 
few  greater  than  that  of  obviating  all  hurry,  a  point  of 
portance  in  ovariotomy,  for  there  can  be  little  doubt  that 
of  the  operation  has  thus  been  greatly  influenced  by  their 
It  is  true  that  operations  for  the  removal  of  an  ovarian 
undertaken  before  the  introduction  of  any  ansesthetic,  but 
how  fatal  were  theur  results,  and  how  exceptional  was 
Those  who  had  an  opportunity  of  witnessing  the  perfor 
operation  under  such  unfavourable  circumstances,  can  ha 
that  so  many  examples  succumbed  to  the  practice,  alt 
might  be  surprised  that  any  were  found  to  convalesce, 
patient  writhinsr  under  th«   nr»nT»i/»a   «^  —    -^^ 
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in  any  operation  is  always  bad  and  unjustifiable,  but  that  in  ovariotomy  Horry  and 
it  is  destructire ;  that  force  is  never  to  be  employed  in  any  case  where  '^P'^  . 
art  will   answer ;    that    in    ovariotomy  all  blind  force  and  dragging  condeomed. 
is  to  be  strongly  condemned  ;  and  that  in  a  proceeding  in  which  steadi- 
ness in  operating,  gentleness  of  manipulation,  and  thoughtful  attention 
to  every  detail  are  absolutely  essential  to  success,  the  safety  of  the  patient 
must  de])end  upon  her  quietness  and  passiveness  under  the  Surgeon's 
treatment. 

Undor  thcsp  circumstances  the  value  of  some  anaesthetic  cannot  be 
too  highly  praised,  for  the  patient  by  it  is  not  only  rendered  insensible 
to  pain,  but  her  perfect  quiescence  is  guaranteed,  and  her  passiveness 
under  the  hands  of  the  operating  Surgeon  completely  ensured. 

The  vomiting  that  occasionally  follows  the  use  of  an  anicsthetic  is  Vomiting 
the  only  argument  against  its  use,  but  it  is  an  evil  which  must  be  en-  ^°"  °°' 
dured  for  a  positive  good.     By  the  use  of  the  nitrous  oxide  gas  fol-  ^dicSe 
lowed  up  by  ether,  or  of  the  chloroform  mixture,  of  ulcoliol  one  part,  vat  of 
chloroform  two,  and  ether  three  parts,  as  recommended  by  the  Chlo-  chloroform, 
roform  Committee  (f  the  Med.  Chir.  Society,  this  vomitint;  is  certainly 
less  common  than  it  is  after  the  use  of  chloroform  alone,  and  as  a  general 
aniesthetic  it   should  be  employed.     Keith  prefers  ether,  and   Wells 
the  bichloride  of  methylene  for  tiie  same  reason. 

Extent  of  the  incision  into  the  abdominal  parietes. — The  temperature  Extent  of 
of  the  room,  the  position  of  the  patient,  and  the  propriety  of    the  i»»<^'"?on 
administration  of  chloroform,  having  received  our  attention,  the  opera-  ''"^'l'**"^- 
tion  itself  next  claims  consideration,  and  the  first  thonglit  naturally 
is  as  to  the  extent  of  abdominal  incision  required,  for  there  is  still  a 
want  of  unanimity  in  the   practice  of  different  Surgeons  upon  this 
point. 

Before  commencing,  however,  the  careful  Surgeon  will  see  that  the  Ctre  to  hare 
bladder  has  been  emptied  by  means  of  a  catheter ;  that  the  linen  of  the  bladder 
the  patient  has  been  well  drawn  up  out  of  harm's  way,  and  free  from  the  ®™P'y- 
chance  of  becoming  soiled  by  the  use  of  water  prooting  ;  tliat  the  limbs 
of  the  patient  arc  well  protected  and  kept  warm  by  a  pair  of  drawers,  and 
covered  by  a  clean  sheet,  either  with  or  without  a  blanket.      He  will 
see  that  all  his  assistants  are  carefully  arranged,  and  special  duties 
assigned  to  each,  and  that  every  instrument  that  may  be  required  is 
nigh  at  hand. 

The  Surgeon  may  then  proceed  to  make  his  incision,    the  patient  Inciiion  may 
having  been  brought  completely  under  the  influence  of  an  anaesthetic;  •>«  Ion?  ""^ 
but,  befon'h:ind,  he  has  to  determine  as  to  its  length      On  reference  ■^®'^' 
to  the  results  of  the  practice  of  different  operators,  it  may  with  con- 
fidence   be    asserted  that  it  is  not  of  much  importance  whether  the 
abdominal  incision  be  a  long  or  a  sliort  one.     From  Mr.  VValne's.  Sir  J. 
Simpson's,  and  Dr.  Clay's  practice,  it  might  be  argue<l  that  the  long 
incision  should  always  be  adopted,  for  their  success  has  been  great,  and 
in  their  practice  the  long  incision  has  been  invariably  employed.    From 
the  practice  of  Dr.  Keith,  Mr.  Spencer  Wells,  and  others,  the  short  Short 
incision  would  appear  to  be  the  best,  for  their  success  has  at  least  been  Preferred- 
as  good  as  that  of  Dr.  Clay  and  others,  and  as  a  rule  the  short  incision 
has  been  the  one  selected.     But  1  take  it  the  truth  lies  between  the 
two  extremes. 

When  the  tumonr  can  be  removed  with  facility  by  means  of  a  short 
incision,  a  long  one  is  clearly  not  required,  and  when  the  tumour  is 
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monocystic,  or  neftiW  so,  and  free  from  abdominal  adhesions,  it  may 
tumour  larce  ^  "^  removed.     But  wken  the  tomonr  it  large  and  semi-solid,  or  when 
and  semi-      adhesions  exist  which  cannolbe  readily  broken  down  by  the  employ- 
solid,  then     ment  of  gentle  tractioil  npon  the   growth,  it  is,  doubtless,  the  best 
practice  to  make  a  long  incision ;  for  by  so  doing  the  removal  of  the 
growth  is  much  f  aeilitated,  the  canses  of  its  abdominal  retention,  and 
the  connection  of  the  adhesions,  are  satisfactorily  ascertained,  and  aa  a 
consequence  can  be  dealt  with  with  greater  safety. 

My  own  practice  has  been  hitherto  influenced  by  such  a  conviction ; 
for  I  have  in  all  eases  commenced  the  operation  by  making  a  short 
abdominal  incision,  and,  in  many,  have  been  enabled  to  remove  the 
tumour  without  further  trouble.  But  in  certain  examples  in  which 
difficulties  appeared,  and  in  which  it  was  clear  that  adhesions  existed — 
for  the  breaking  down  of  which  some  force  would  have  been  required, 
and  some  working  in  the  dark  called  for — I  have  been  induced  to  in* 
crease  the  length  of  the  wound  upwards,  even  for  an  inch  or  two 
beyoUd  the  umbilicus,  regarding  such  an  increase  of  the  incision  as 
unimportant  in  comparison  with  tlie  evil  effects  of  violence,  and  drag- 
ging upon  the  tumour  for  the  purpose  of  its  removal,  or  the  blind 
tearing  down  of  the  abdominal  or  visceral  adhesions  which  have  de- 
tained the  g^wth. 

I  have  never  seen  any  evil  effects  from  the  long  incision  when  made 
1       ffmvtfi   '^^^^^^  ^^^®  circuOBitances  I  have  just  indicated,  but  have,  without  doubt, 
tfuSoSuoo    ^^^  *^^®  ^*^  results  of  an  opposite  practice — of  violence  which  has 
been  employed  in  an  attempt  to   remove  a  large  growth   through  a 
small  opening,  or  to  tear  an  adherent  one  from  its  abdominal  or  visceral 
connections. 

The  incision  should  abo  always  be  made  sufficiently  low;  if  too 
high,  considerable  traction  upon  the  pedicle  of  the  tumour  must  be 
made  to  bring  it  into  sight,  and,  with  the  tumour,  the  uterus  will  also 
be  drawn  out.  This  traction  is  always  injurious,  and  should  be  avoided. 
When  the  lower  end  of  the  wound  is  too  high  up,  this  traction  of  the 
parts  becomes  unavoidable;  by  extending  the  incision  downwards 
towards  the  pubes  to  a  point  corresponding  to  the  upper  part  of  the 
healthy  uterus,  or  about  one  inch  above  the  pubes,  this  evil  can  be  pre- 
vented, and,  consequeutly,  the  practice  I  have  just  advised  should 
invariably  be  adopted. 
On  tapping  the  cyst. 

The  cyst,  having  been  exposed,  is  to  be  tapped,  and  for  this  purpose  the 
instrument  represented  in  Fig.  353,  as  made  for  me  by  Mr.  Millikiu, 

Fig.  353. 
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Trocar  and  canula  for  lapping  with  moveable  forceps. 
JJD  1864,  is  the  one  I  prefer.    It  includes  not  only  a  trocar  and  canula. 
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bat  a  vulsellnm  forceps,  which  slides  upon  the  Utter,  and  by  being  made 
to  f^rasp  the  cyst  walls  holds  the  instrament  firmly  in  its  position,  thai 
enabling  the  Surgeon  to  make  traction  upon  the  tamoar  for  the  pur- 
poses of  its  removal. 

When  the  cyst  has  been  emptied  and  is  of  a  simple  nature,  its  re-  On  remoTal 
moval  is  readily  effected  unless  adhe^ons  exist,  but  when  it  is  solid  or  ^^  cjtt. 
very  compound  it  may  be  necessary  to  lessen  its  size  by  breaking 
down  its  contents  to  allow  of  its  extraction,  and  for  this  purpose 
the  Surgeon  must  make  a  free  opening  into  the  cyst  and  introduce  his 
hand  into  its  interior,  the  orifice  of  the  opening  into  the  cyst  being  at 
the  same  time   held  well  open  and  forward  by  forceps  (Fig.   354) 

Fig.  354. 


Wells'  cyst  forceps. 


adapted  for  the  purpose.  By  these  means  the  most  compound  cyst  may 
be  broken  down  and  removed.  When  the  cyst  is  so  adherent  to  the  ab- 
dominal parictes  as  to  render  it  difficult  for  the  Surgeon  to  distinguish 
the  cyst-wall  itself  from  the  parietal  layer  of  peritoneum,  the  plan 
adopted  by  Mr.  Spencer  Wells,  of  emptying  the  cyst  and  seizing  its 
posterior  or  upper  wall  from  within  by  forceps  and  inverting  it,  is  a 
good  one,  the  cyst  then  peeling  off  on  good  traction  being  made. 

On  adhesions  and  their  treatment. 

When  the  incision  through  the  abdominal  walls  has  been  made,  and  On  the 
the  smooth  glistening  eurface  of  the  visceral  peritoneal  covering  of  *S5*'™*"*  ®^ 
the  tumour  is  recognised,  the  Surgeon  may  bo  perfectly  satisfied  that  ■*****•*•■■• 
the  abdominal  cavity  has  been  fairly  opened  and  the  tumour  exposed; 
and  when  the  ovarian  cyst  is  seen  to  move  freely  within  the  abdomen 
on  each  respiratory  act,  there  is  a  strong  probability — if  not  certainty 
— that  the  tumour  is  free,  and  that  the  complication  of  adhesions  it 
not  likely  to  be  severe;  for  when  the  tumour  is  fixed  to  the  abdo- 
minal walls  this  mobility  of  the  cyst  is  not  present ;  and  fibrous  or 
fibro-cystic  tumours  of  the  ovary  or  uterus  have  usually  a  fleshy  or 
muscular  appearance.    It  will  be  well  therefore  for  us,  before  we  pass 
on,  to  connider  how  these  adhesions  are  to  be  treated. 

They  may  present  themselves  to  the  Surgeon  on  the  completion  of  Varieties  of 
the  abdominal  incision  in  two  forms.    FirHly^  as  forming  a  complete  *^he»ious. 
and  compact  union  between  the  peritoneal  coTering  of  the  cyst  and  the 
abdominal  ptritoueum ;  tecondly,  as  loose  and  fibrous  connective  bands ; 
and  thirdly t  as  visceral  adhesions. 

When  a  firm  and  compact  union  exists  between  the  cyst  and  the  First,  finu 
abdominal  peritoneal  membrane,  the  Surgeon  will  have  lost  his  chief  ^nd  compiict 
guide  as  to  the  depth  of  his  abdomiuMl  section,  and  under  these  circum-  ^|!!!  ^'^'' 
stances  he  may  experience  some  difficulty  in  deciding   whether  the 
abdominal  cavity  has  been  opened  or  not ;  he  muftt  coui^^^oxX^  Vi^ 
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Care  in  ^       caref al  in  his  procedure,  for  he  is  not  far  from  the  possihility  of  per- 
MM^nSfon  of  pctrati^8»  *  ^**»^  error,— the  separation  of  the  parietal  peritoneum  from 
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its  mascolar  connections;  hut  this  error  is,  however,  to  be  avoided 
by  merely  extending  the  abdominal  incision  upwards  until  the  distinct 
Une  of  separation  between  the  cyst-wall  and  the  abdomin»l  peritoneal 
membrane  is  clearly  seen.  The  next  step  of  the  operation  consists  in 
the  breaking  down  of  the  adhesions ;  and  as  a  rule,  this  may  readily  be 
done  by  the  careful  introduction  of  the  finger  between  the  cyst-walls 
and  the  peritoneum  of  the  abdomen ;  some  Uttle  force  is  here  perfectly 
justifiable,  for  if  the  adhesions  are  confined  to  the  abdominal  parietes, 
and  can  be  torn  through,  there  is  rarely  much  subsequent  danger  to 
be  apprehended.  Extreme  care  is,  however,  required  at  this  stage  of  the 
operation.  The  Surgeon  should,  by  the  introduction  of  his  finger, 
make  out  the  extent  of  the  adhesions,  and  test  tbeir  strength ;  should 
they  be  found  numerous,  and  too  firm  for  separation,  the  operation 
had  better,  at  this  stage,  be  abandoned,  and  the  wound  closed ;  or 
should  many  visceral  adhesions  of  a  firm  character  be  present,  it  would 
be  well  to  follow  the  same  practice,  as  the  latter  are  much  more  dan- 
gerous than  those  merely  attached  to  the  abdominal  walls.  It  is  however 
difficult,  if  not  impossible,  to  describe  with  anything  like  accuracy 
what  extent  or  character  of  adhesions  would  justify  the  Surgeon  in 
abandoning  an  operation  once  begun,  and  closing  a  wound.  The 
careful  study  of  reported  cases,  and  experience  alone,  will  enable 
him  to  decide  with  certainty  upon  these  points.  Still,  as  a  broad 
rule,  it  may  be  asserted  that  parietal  adhesions  may  be  fearlessly 
treated  when  they  can  be  divided,  but  those  connecting  the  cyst  with 
the  viscera  and  the  pelvis  are  always  to  be  regarded  with  alarm  ;  that 
the  amount  of  force  which  may  be  regarded  as  permissible  in  the  treat- 
ment of  the  former  class  of  cases  would  be  quite  inexcusable  when  the 
viscera  are  concerned;  and  that  moderate  force  should  alone  be  em- 
ployed, for  all  violence  is  to  be  condemned. 

The  fear  of  haemorrhage  from  the  lacerated  adhesions  should  always 
be  before  the  Surgeon,  and  the  torn  surface  must  always  be  carefully 
examined,  with  a  view  to  the  arrest  of  any  bleeding. 

Omental  adhesions  particularly  should  be  examined  with  care,  and 
torn  through  with  caution,  for  they  are  very  vascular  and  cannot  be 
treated  with  too  much  consideration  ;  as  a  rule,  they  should  be  divided 
and  secured  with  a  fine  ligature  of  silk  or  carbolised  catgut ;  their  for- 
cible separation  is  always  bad.  Spencer  Wells*  forceps  (Fig.  354a)  for 
holding  the  omentum  whilst  the  Surgeon  secures  the  vessels  is  iuvalu- 
able.  Firm  band-like  adhesions  may  be  similarly  treated.  The  ends  of 
each  ligature  may  be  cut  off  and  the  knot  left  in. 

Wlien,  however,  the  incision  has  been  made,  and  there  is  no  evidence 
that  adhesions  exist  between  the  cyst  and  the  internal  abdominal  walls, 
it  appeal's  to  be  an  unnecessary  practice  for  the  operator  to  introduce 
his  hand  into  the  abdominal  cavity  with  the  view  of  learning  whether 
they  exist  or  not.  Adhesions  in  front  must  necessarily  be  broken  down,  and 
this  can  be  generally  effected  by  the  finger  of  the  operator,  introduced 
at  the  margin  of  the  wound ;  and  as  the  cyst  empties,  these  adhesions 
are  necessarily  brought  forward ;  when  they  do  not  exist  the  peri- 
toneum escapes  even  the  touch  of  the  hands  of  the  operator.  In  com- 
plicated and  exceptional  examples  of  this  operation,  it  is  clear  that  this 
practice  cannot  be  followed,  but  in  the  more  ordinary  and  simple  cases 
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it  is  most  applicable.  In  many  examples  which  have  fallen  into  my 
hands,  the  value  of  this  advice  has  been  well  proved,  for  in  them  the 
peritoneum  was  touched  only  by  the  knife  and  needle. 


Fio.  35U. 
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The  treatment  of  the  pedicle. 

If  there  be  one  thing  more  than  another  in  the  practice  of  ova-  Tmtttmi  of 
riotomy  which  presses  for  a  solution,  it  is  the  treatment  of  the  pedicle,  **^  ?»*«*•• 
for  the  practice  of  different  Surgeons  on  this  point  varies  extremely 
and   the  multiplicity  of   methods   is   most    confusing.    In   France,  Vtrietyof 
Maisonneuvc  twisted  off  the  cyst  by  continued  torsion,  leaving  the  i"^*"^^ 
pedicle  to  fall  back  into  the  abdomen ;  whilst  N^laton  preferred  to  fix 
the  pedicle  externally,  and  secure  it  by  means  of  a  common  damp. 
In  Germany,  Martin  and  Langenbeck  cut  through  the  peritoneal  cover- 
ing of  the  pedicle  by  a  circular  incision,  cut  off  the  tumour,  tie  each 
vessel  separately,  and  fix  the  pedicle  to  the  walls  of  the  abdomen  by 
means  of  a  double  ligature.    Dr.  C.  Clay  fastens  the  pedicle  by  a  double 
ligature,  cuts  off  the  tumour,  and,  having  allowed  the  pedide  to  drop 
backwards  into  the  pelvis,  brings  the  ends  of  his  ligatures  out  through 
the  lower  ends  of  the  incision.    Dr.  Tyler  Smith  advised  the  same 
treatment  of  the  pedicle  as  that  by  Dr.  Clay,  but  differed  from  him  in 
the  important  respect  of  dropping  both  pedicle  and  ligatures,  which 
are  cut  off  close,  into  the  pelvis ;  the  wound  should  then  be  closed. 
Mr.  S.  Wells  prefers  to  fix  the  pedicle  externally,  by  means  of  a  clamp 
(Fig.  355),  and  Dr.  T.  Keith  has  adopted  the  same  practice,  although 
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actual  cauterj,  and  allowed  it  to  drop  back  into  the  pelvis.  Atlee 
of  America  employs  the  ^craseor.  In  my  own  practice  I  have  not 
adopted  one  uniform  metbod,  having  been  inflnenoed  in  my  decision 
by  the  special  peculiarities  of  each  case. 

If  we  refer  to  the  results  of  the  practice  of  different  operators,  who 
have  been  in  the  habit  of  adopting  the  various  plans  to  which  I  have 
alluded,  it  will  be  seen  that  good  success  has  attended  each.  Upon 
the  whole,  however,  possibly  the  best  results  have  attended  the  prac- 
tice of  fixing  the  pedicle  externally. 

The  first  object  the  Surg^n  has  in  view  in  the  treatment  of  the 
pedicle  is  to  prevent  hemorrhage,  and  in  the  attainment  of  this  end 
he  should  employ  such  means  as  are  the  least  liable  to  excite,  or  be 
followed  by,  peritoneal  inflammation.  When  experience  has  decided 
upon  a  plan  which  will  with  certainty  secure  these  two  objects,  the 
one  great  difficulty  which  attends  the  practice  of  ovariotomy  will  have 
been  overcome,  and  the  mortality  of  the  operation  will,  doubtless,  be 
much  diminished.  In  the  infancy  of  ovariotomy  the  early  operators 
treated  the  pedicle  upon  the  simplest  principles ;  ^ey  secured  it  by  one 
or  two  ligatures  and  brought  the  ends  of  the  ligatures  out  of  the 
wound;  but  subsequent  experience  has  taught  us  that  the  fastening 
of  the  pedicle  by  one  ligature  is  a  dangerous  practice,  and  cannot  be 
adopted  with  atfety.  It  does  not  attain  even  the  first  object  the 
Surg^n  has  in  view,  namely,  the  security  from  haemorrhage ;  and  the 
mortality  of  the  cases  in  which  it  has  been  employed  has  been  very 
great.  The  practice  of  fastening  the  pedicle  by  a  double  ligature,  and 
of  bringing  the  ends  out  of  the  wound,  however,  still  exists,  and  in 
Dr.  Clay's  hands  has  proved  successful. 

The  fear  of  exciting  peritonitis  by  the  presence  of  such  a  foreign 
body  as  a  double  ligature  hanging  from  the  wound,  and  the  natural 
dread  that  Surgeons  entertained  of  evil  consequences  from  the  decom- 
position of  the  extremity  of  the  ligatured  pedicle  within  the  pelvis, 
rendered  the  minds  of  Surgeons  dissatisfied  with  the  practice  just 
described,  and  induced  Mr.  Duffin  to  urge  the  expediency  of  keeping 
the  strangulated  stump  of  the  pedicle  outside  the  wound ;  and  Mr. 
Hutchinson  perfected  the  practice  by  the  introduction  of  the 
clamp.  Up  to  a  recent  date  this  practice  has  been  generally 
approved,  and,  as  can  be  seen  by  the  statistics  of  the  diflereut 
operators,  it  has  hitherto  borne  good  fruits ;  still,  to  the  minds  of  re- 
flective men,  the  practice  was  not  so  satisfactory  as  could  be  wished ; 
the  good  which  was  evidently  acquired  by  the  maintenance  of  the 
secured  pedicle  external  to  the  wound  was  neutralised  in  certain 
cases  by  an  undoubted  evil.  When  the  pedicle  was  long  and  narrow, 
the  method  appeared  to  be  good  and  successful ;  but  when  the  pedicle 
was  short  or  broad,  many  bad  effects  became  perceptible — evils  which 
could  only  be  attributed  to  the  traction  upon  the  uterus  and  its 
appendages  from  their  pelvic  position.  It  was  thus,  therefore,  that 
other  plans  of  treatment  were  looked  for,  by  which  this  traction  on 
the  pedicle  could  be  obviated,  and  yet  security  from  hiemorrhage  be 
guaranteed. 
The  plan  of  treatment  which  naturally  suggested  itself  was  the  drop- 
of^pcSide.  P*°fi^  ^"  ^^  ^^®  pedicle  with  the  divided  ligature,  and  this  was  first  done 
in  1829  by  David  Rodgers  of  New  York,  who,  in  removing  an  ovarian 
tumour,  applied  a  h'gature  to  the  pedicle,  cut  short  both  extremities  of 
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the  ligatares,  returned  the  pedicle  into  the  abdomeSi  and  closed  the 
external  wound.     His  patient  made  a  good  recovery. 

This  plan  of  treatment,  however,  did  not  meet  with  general  approval ; 
it  was  too  bold,  and  was  inconsistent  with  all  past  experience  and  pro- 
fessional prejudices;  it  fell  to  the  ground;  it  was  however  at  intervals 
repeated  by  other  Surgeons  with  tolerable  success,  and  has  now  gained 
a  strong  hold  on  the  professional  mind,  and  bids  fair  to  become,  in  cer- 
tain cases,  a  more  general  practice.  I  may  here  mention  that  Sir  B.  Brodie'i 
Brodie  had  some  confidence  in  this  practice,  for  in  1843,  when  dis-  *'**^* 
cussing  the  case  upon  which  Mr.  Aston  Key  had  operated  at  Guy's  Hos- 
pital without  success,  he  expressed  his  belief  that  the  right  treatment 
of  the  pedicle  was  to  drop  it  in  and  close  the  wound,  and  that  if  success 
was  to  be  secured,  it  would  be  by  such  means.  I  make  this  statement 
on  the  authority  of  Dr.  Oldham,  who  heard  the  remark. 

In  a  fatal  case  recorded  by  Dr.  Peaslee  in  the  '  American  Journal  of 
Medical  Science,'  July,  1865,  in  wliich  this  practice  was  adopted  and 
death  followed  the  operation  on  the  seventeenth  day,  the  extremity  of 
the  pedicle  was  found  to  be  atrophied,  but  not  sloughing,  and  the  ligature 
was  covered   with  an  exudation  of  lymph,  which  had  already  become 
somewhat  organized.     In  a  case  occurring  in  my  own   practice,  the 
pedicle  was  secured  with  a  carbolised  catgut  ligature,  which  was  cut  Uie  of 
short  and  dropped  in,  and  when  the  patient  died,  a  year  subsequently,  carbolised 
from  some  other  cause  than  the  disease,  no  traces  of  the  ligature  were  JJ^^J^ 
visible,  not  even  an  adhesion,  the  fimbriated  end  of  the  divided  pedicle 
being  free.  In  our  profession,  however,  a  theory,  when  once  established, 
rapidly  developes,  and  a  practice  which  is  based  on  a  received  principle 
soon  improves.     The  professional  mind  having  realised  the  fact  that 
the  pedicle  of  an  ovarian  tumour  might  be  with  safety  strangled  by  a 
ligature,  dropped  into  the  abdomen,  and  the  wound  closed;  and  having 
been  taught  by  the  results  of  experience  that  the  strangled  extremity 
of  the  pedicle  did  neither  decompose  nor  set  up  any  peritoneal  mis- 
chief, looked  out  for  some   other  plan  of  treatment,  by   which   the 
presence  of  the  foreign  body — the  ligature — might  be  done  away  with. 
As  a  result,  the  division  of  the  pedicle  by  the  ecraseur  was  tried,  and 
that    by  the  actual  cautery  has   been   introduced.     The  use  of  the  Divisioii  of 
cautery  is  a  bold  practice,  and  has  the  advantage  of  past  experience  I^dicle  bj 
in  its  favour,  for  from  the  earliest  times   the  hot   iron   has  been  a  ^^^, 
favourite  means  of  arresting  haemorrhage,  even  from   large  vessels. 
In  the  veterinary  art  it  is  also  still  constantly  employed.    Mr.  Baker 
Brown,  to  whom  the  credit  of  its  application  is  unquestionably  due, 
tells  us  that  his  experience  of  this  form  of  practice  is  very  good,  and 
that  of  Skdlberg  of  Stockholm  is  certainly  startling.  But  haemorrhage 
at  times  follows  the  practice  and  renders  it  uncertain.     I  have  lost  two 
patients  from  this  cause. 

Upon  the  whole,  the  evidence  seems  to  show  that  the  practice  is  a 
good  one  in  certain  cases — that  in  short,  fleshy,  and  broad  pedicles,  the 
cautery  is  efficient,  but  that  in  the  long  and  thin  pedicles  it  is  not  re- 
quired, other  treatment  being  more  applicable.  More  facts,  are,  how- 
ever, required  before  the  cautery  can  be  generally  received  into 
practice,  although  by  means  of  the  cautery,  aided  by  the  crushing 
of  the  pedicle's  extremity,  safety  may  be  found,  even  in  extreme 
cases. 

What,  then,  it  may  be  asked,  is  the  right  treatment  of  the  ^^ediAlft 
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^^TSttlft*"*'  ®^  "^  ovarian  tamoor  P  Is  it  always  to  be  secured  bj  cue  method  P — 
traatment  of  ^^^  ^  ^^  under  what  oirci)mstances  is  the  plan  to  vary  P 
the  pedicle.  Qoing  back  to  past  experience  we  have  learnt  that  if  the  pedicle 
is  to  be  tied,  it  must  be  tied  in  at  least  two  places;  and  that  all 
traction  npon  the  pedicle,  and,  as  a  consequence,  npon  the  utems,  ia 
to  be  regarded  with  apprehension,  and  should,  tiierefore,  be  avoided. 
We  have  learnt  that  the  pedicle  may  be  ligatured  in  two  or  three 
parts,  dropped  back  into  the  pelvis,  and  that  tiie  ends  of  the  ligatures 
may  be  left  hanging  from  the  wound  with  a  good  result;  and  that 
the  pedicle  may  also  be  fastened  externally  by  means  of  a  clamp  with 
equal  success.  But  we  have  also  learnt  that  good  success  is  guned  by 
dropping  the  pedicle  into  the  abdomen,  after  its  diyision  by  the  crush- 
ing clamp  and  cautery,  or  after  it  has  been  ligatured  in  two  or  more 
portions,  and  the  ends  of  the  ligature  have  been  cut  off. 

It  would  appear,  as  far  as  present  experience  has  gone,  that  in  the  case 
of  long  pedicles  the  best  practice  is  to  fix  them  externally  by  means  of 
a  clamp ;  with  short  and  broad  jiedicles,  in  which  the  vessels  are  usually 
small,  the  cautery  may  be  employed,  or  the  pedicle  ligatured  in  two  or 
more  parts  with  whipcord,  the  ends  of  the  ligatures  cut  off  and  dropped 
in,  and  the  wound  afterwards  doaed. 

Should  subsequent  experience  prove  that  the  cautery  is  to  be  relied 
on,  whether  aided  or  not  by  other  means,  we  shall  doubtless  have  dis- 
covered a  plan  of  treatment  which  bids  fair  to  do  more  for  ovariotomy 
than  any  other  improvement  of  modem  times.  Hitherto  it  has  been  in 
the  treatment  of  short  and  broad  pedicles — the  class  of  cases  for 
which  the  actual  cautery  is  now  proposed — that  ovariotomists  have 
experienced  so  much  difficulty ;  but  at  present  the  practice  can  hardly 
be  said  to  have  yet  arrived  at  any  state  of  certainty. 

In  this  treatment  of  adhesions  our  practice  is  to  be  governed  by  like 
principles.  When  they  are  slight,  they  may  be  broken  down ;  when 
strong,  they  may  be  divided  or  ligatured,  or  perhaps  destroyed  by  the 
cautery.  When  larg^  vessels  exist  they  must  be  tied  until  the  crush- 
ing and  cauterizing  plan  of  treatment  has  been  perfected.  Bat  at 
present  let  no  risk  be  run,  let  the  ligatures  be  applied,  and  their  ends 
cut  off,  rather  than  incur  any  chance  of  bleeding, 
smmsin^  On  sponging  out  the  pelvis. — The  tnmour  having  been  removed,  and 
thepehns.  ^Jjq  pedicle  secured,  it  will  be  well  for  the  Surgeon  to  examine  the 
opposite  ovary,  to  be  sure  of  its  healthiness,  and  then  to  turn  his  atten- 
tion to  the  presence  of  the  fluid  or  blood  that  may  have  escaped  into 
the  pelvis  during  the  operation.  Should  the  fluid  of  the  ovarian  cyst 
have  been  of  the  serous  kind,  and  the  evidence  of  the  extravasation  of 
blood  into  the  abdomen  be  purely  negative,  there  will  be  little  or  no 
need  of  running  the  risk  of  irritating  the  peritoneum  or  pelvic  organs 
by  the  application  of  a  sponge ;  for  the  thin  serous  flaid  of  ovarian 
cysts  is  readily  absorbed,  and  the  presence  of  a  little  blood  is  of  small 
consequence,  as  we  know  from  experience  that  blood  may  be  exten- 
sively effused  into  a  joint,  and  no  evil  follow,  as  it  may  into  the 
cellular  tissue  of  a  part,  and  yet  be  absorbed.  Obstetricians  will  also 
readily  recall  cases  in  which  blood  has  been  effused  into  the  peritoneal 
cavity  without,  of  necessity,  any  serious  result.  A  sponge  should 
not,  therefore,  be  applied  to  the  delicate  surface  of  the  peritoneum 
without  good  reason,  and  where  the  fluid  of  the  ovarian  cyst  has  been 
simply  serous,  and  there  is  no  evidence  of  the  effusion  of  blood  in  any 
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quantity,  there  is  no  need  to  use  a  sponge.  When  required,  it  should 
be  a  new  one,  of  the  softest  kind,  and  well  warmed,  two  or  more  dips 
into  the  pelvis  being  carefully  made,  to  free  the  cavity  from  all  foreign 
matter.  The  sponge  appears  to  me  to  be  far  preferable  to  any  flannel, 
for,  when  properly  cleansed  and  soft,  it  is  most  unirritating,  and  not 
so  likely  as  flannel  to  leave  behind  it  any  foreign  matter.  The  sponge 
should,  however,  always  be  carefully  employed  when  there  has  been 
any  escape  of  mucus  or  other  thick  ovarian  fluid,  and  when  much  blood 
has  been  effused;  indeed,  in  those  cases  much  care  is  required  to  cleanse 
the  pelvis  and  abdominal  cavity  from  all  such  irritating  materials. 

Treatment  of   the  wound. — The  operation  completed,   the  pelvis  Treaiment  of 
cleansed,  the  opposite  ovary  examined,  and  all  signs  of  hsemorrhage  ^^  wound, 
absent,  the  Surgeon  may  then  proceed  to  the  closure  of  the  wound. 
He  should  do  this  by  means  of  deep  and  superficial  sutures;     He  may 
use  silk  or  silver  sutures,  according  to  fancy.     In  my  early  operations 
I  chose  silver  sutures,  but  I  have  now  discarded  them,  as  I  do  not  find 
them  less   irritating  than  silk,  and  in  their  removal  they  are  more 
prone  to  scratch  and  tear  the  tissues  through  which  they  are  drawn 
than  the  fine  silk  plait  I  am  now  in  the  habit  of  employing.    The 
fine  white  plait,  sold  by  fishing-tackle  makers,  is  by  far  the  best. 
.    It  is  not  yet  decided  whether  the  peritoneum  should  be  included  in  should  tlie 
the  sutures  or  not.     The  fact  that  different  operators  adopt  different  peritoneum 
plans  with  equal  success  tends  to  prove  that  the  point  is  not  of  much  "*  iacloded  ? 
importance.     In  my  earlier  operations  I,  as  a  rule,  included  the  peri- 
toneum ;  in  more  recent  cases  I  have  omitted  to  do  so,  and,  upon  the 
whole,  I  do  not  think  the  matter  is  of  much  consequence.    The  sutures 
should,  without  doubt,  include  the  muscles.    They  should  be  inserted 
at  intervals  of  one  inch,  and  be    well  secured;  other  intermediate 
superficial  sutures  should  be  inserted  through  the  skin.  When  union  has 
taken  place,  the  sutures  should  be  removed — any  time  between  three 
and  six  days  will,  as  a  rule,  be  suitable ;  but  when  repair  has  taken 
place,  there  is  no  object  to  be  gained  by  leaving  them  in  iitu.    They 
are  then  foreign  bodies,  and  should  be  removed. 

The  after-treatment. 

Whenever  a  patient  has  taken  chloroform  or  any  ansesthetic  mix-  After- 
ture,    it  is  always  a  good  practice  to  keep  the  stomach  as  quiet  as  treatment 
possible,  and  as  the  benefit  of  an  opiate  after  the  operation  is  always 
great,  it  is  the  best  plan  to  administer  one  by  the  rectum.    In  ab- 
dominal operations  this  practice  is  one  of  great  value,  and  for  some  years 
I  have  been  accustomed  to  give  a  half  grain  of  morphia  suppository  Morphia 
after  every  ovarian  operation,  as  well  as  after  others  of  hernia,  rup-  lap^tory. 
tured  perinsBum,  &c.    The  suppository  should  be  administered  before 
the  patient  has  recovered  from  the  effects  of  the  ansBsthetic,  and  care 
should  be  taken  that  it  be  passed  well  up   the  rectum.    Should  pain 
appear,  the  suppository  may  be  repeated,  but  it  is  rarely  necessary  to 
administer  it  more  than  once  a  day — at  bedtime.    The  patient's  room 
should  be  kept  cool  and  airy,  as  in  other  cases  of  operation.    For  the 
first  two  days,  milk  or  barley  water  form  generally  the  chief  diet ;  but  Diet, 
should  sickness  be  present  as  a  result  of  chloroform,  ice  and  milk,  or 
ice  and  soda  water  should  be  administered ;  everything  should,  at  any 
rate,  be  cold.    Should  sickness  still  continue,  food  should  be  given  two 
or  three  times  a  day,  by  the  rectum.    As  soon  as  the  stomach  will 
admit,  fresh  meat,  brandy,  and  wine  should  be  caxe(C^^  ^^«Ck.^>^^ 
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OK  OYABIOTOMY. 


Opium. 


object  beinft  in  these  eases,  as  in  all  others  of  general  surgery,  after 
the  first  three  days,  to  keep  np  the  powers  of  the  patient,  and  so  enable 
nature  to  complete  the  cure.  One  thing,  however,  is  of  essential  im- 
portance  in  these  cases,  and  that  is  to  prevent  the  patient  straining 
Catheteriim.  her  abdominal  muscles  in  the  slightest  degree.  The  urine  should 
therefore,  be  drawn  off  periodically  by  the  catheter,  and  when  the 
bowels  require  relief,  their  action  should  be  rendered  easy  by  the  use 
of  encmata.  The  bladder  should  never  be  allowed  to  become  dis* 
tended,  nor  should  the  bowels  be  left  loaded  too  long. 

On  the  use  of  opium  a  few  remarks  remain  to  be  made,  for  upon  this 
point  the  practice  of  Surgeons  appears  to  be  undergoing  a  change.  In 
the  early  operations  of  ovariotomy  it  was  extensively  employed,  and 
at  the  present  time  some  Surgeons  are  still  free  with  its  use,  bat  there 
is  good  reason  to  believe  that  in  this  operation,  as  in  others,  a  too  free 
administration  of  this  drug  in  every  case,  is  not  attended  by  such  good 
results  as  could  be  wished ;  and  that,  in  a  patient  under  its  Aill  influ- 
ence, a  wound  does  not  repair  so  rapidly  and  favourably  as  another  in 
whom  natural  processes  are  allowed  to  progress  without  interference. 
Opium,  carefully  given  to  allay  pain  and  cause  sleep,  is  a  drug  upon 
the  value  of  which  there  is  no  room  for  doubt.  But  opium  administered 
with  sufficient  freedom  to  bring,  and  repeated  often  enough  to  maintain, 
a  patient  under  its  influence,  is  a  drug  in  the  use  of  which  a  Surgeon 
should  be  on  his  guard.  In  ovarian  cases  it  should  not  be  given  in 
larger  quantities  than  are  found  sufficient  to  allay  pain  and  secure 
sleep.  A  pAtient  should  not  be  kept  under  its  full  influence,  save 
under  exceptional  conditions,  for  wounds  do  not  unite  so  well  with  a 
patient  fully  under  the  eflects  of  this  drug  as  under  other  circumstances. 
It  is  best  administered,  also,  by  the  bowel.  It  is  less  liable  to  cause 
its  injurious  eflects,  and  more  so  to  produce  good.  It  is  absorbed,  at 
least,  as  rapidly  by  the  rectum  as  by  the  stomach,  and,  in  abdominal 
operations,  it  tends  much  to  maintain  that  requisite  quiescence  of 
intestinal  action,  which  in  all  such  cases  is  so  desirable.  In  my  own  prac- 
tice I  have  been  accustomed  for  some  years  to  administer  opium  by 
the  bowel  in  preference  to  the  stomach  in  all  cases  of  abdominal 
surgery. 

After  the  operation  of  ovariotomy  patients  may  become  pregnant ; 
many  of  mine  have  done  so,  and  in  one  case  recorded  in  the  'Gaz.  M^ 
de  I^ris,'  1873,  a  patient  had  twins,  one  male  and  the  other  female. 

On  the  treatment  of  suppurating  ovarian  cysts. 

When  an  ovarian  tnmouris  breaking  down  and  undergoing  disorgan- 
izing or  suppurative  changes,  whether  spontaneously  or  after  tapping,  it 
has  been  already  stated  that  it  is  the  Surgeon's  duty  to  interfere,  and  to 
remove  what  is  a  serious  source  of  constitutional  irritation,  and  what,  if 
left  to  itself,  will  to  an  almost  dead  certainty  destroy  life.  This  should 
be  done  by  means  of  an  exploratory  operation.  When  the  tumour  can 
be  removed  as  a  whole,  so  much  the  better ;  but  when  it  has  contracted 
such  adhesions  with  the  parts  around  as  to  be  practically  immoveable,  as 
much  of  the  tumour  should  be  turned  out  of  the  parent  cyst  as  possible, 
and  the  cyst  itself  stitched  to  the  margins  of  the  wound,  the  suppu- 
rating cavity  being  well  washed  out  once  or  twice  daily,  and  a  drainage 
tube  left  in.  I  have  recorded  a  good  example  of  this  practice  in  the 
'  Ouy's  Hosp.  Rep.'  for  1868,  in  which  a  woman,  set.  34,  was  successfully 
treated  by  these  means;  and  more  recently,  in  1874, 1  removed  a  sup- 
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pnratlug  ovarian  cyst  associated  with  acute  peritonitis  with  a  successful 
result. 

Eztirpatioii  of  the  Uterus. 

This  operation — extirpation  for  tibro-cystic  disease  and  for  fibrous  Extirpation 
tumours  filling  the  abdominal  cavity — is  one  that  will  probably  become  of  the  uterus, 
more  frequent  hs  time  progresses ;  but  under  any  circumstances  the 
operation  ought  only  to  be  untjlertaken  when  the  tumour  has  acquired  When 
such  dimensions  as  to  threaten  life,  or  render  what  remains  miserable,  necesury. 
These  tumours  have  often  bicu    mistaken  for  ovarian,  and  operated 
upon  as  such,  the  mistake  in  diiignosis  having  been  discovered  only 
during  the   operation.     They  are,  as  a   rule,  slow   in   their   growth,  c^get 
very  solid  in   their  nature,  and  low    down    in   their  pelvic  position;  applicable, 
tbey  usually  also  attack  women  at  a  later  period  of  life  than  ovarian 
tumours.     In  1873  I  removed  a  fibrous  tumour  the  size  of  a  large 
cocoa  nut  from  the  right  cornu  of  the  uterus  at  the  same  time  that 
I  removed  a  largo  ovarian   tumour   from  the   left  ovary.    The  lady 
was  ffit.  51,  and  recovered. 

The  fibro-cystic  uterine  tumours,  however,  often  present  all  the 
external  features  of  the  more  solid  ovarian,  and  cannot  be  diagnosed, 
more  particularly  when  a  pelvic  examination  reveals  but  little.  When 
the  uterus  can  be  made  out  to  form  part  of  the  tumour,  and  to  move 
with  it ;  when  the  uterine  sound  can  be  passed  freely  into  the  cavity 
of  the  uterus,  and  to  extend  far  beyond  its  normal  distance;  when 
at  each  monthly  period  the  flow  is  profuse;  when  the  tumour  is 
fixed  well  in  the  pelvis  and  the  abdominal  veins,  &c.,  are  turgid 
from  its  mechanical  pelvic  pressure,  something  more  than  a  sus- 
picion of  its  fibro-cystic  nature  may  be  formed;  but  when  none  of 
thc^e  symptoms  arc  present  the  diagnosis  cannot  be  made  with  cer- 
tainty. 

The  operation  of  extirpation  of  the  uterus  has  been  performed  with  Suceeiiful 
success  by  Clay  of  Manchester,  Storer  of  Boston,  Koeberle  of  Strasburg,  opentioM. 
Keith  of  Edinburgh,  Wells,  and  myself.  My  own  case  was  in  the  per- 
son of  Miss  M — ,  ffit.  26.  The  tumour  had  been  growing  for  three 
years,  and  for  this  she  had  been  under  the  care  of  Dr.  Oldham,  who 
believed  the  case  to  be  one  of  ovarian  disease.  He  sent  her  to  me  for 
operation.  On  May  19th,  1871,  I  operated,  and,  finding  the  uterus 
and  both  ovaries  diseased,  I  removed  the  whole,  fixing  its  base  with  a 
large  clamp ;  an  uninterrupted  recovery  took  place.  Full  particulars 
will  be  found  in  the  *  Trans,  of  Obstet.  Soc.,'  1873. 

I  have  operated  on  three  other  cases,  but  not  successfully,  one 
patient  dying  from  hemorrhage,  caused  by  the  rupture  of  a  pelvic 
vein,  and  the  others  from  the  shock  of  peritonitis.  In  two  I  removed 
the  uterus  and  its  tumours  by  means  of  the  chain  ^raseur,  made  bj 
Meyer,  of  Great  Portland  Street,  and  I  believe  this  to  be  the  best  in* 
strument  for  the  purpose;  the  chain  is  passed  well  round  the  base  of 
the  growth,  and  screwed  up  slowly. 

This  operation  is  the  gravest  that  the  Surgeon  can  undertake,  the  l^  fn^ 
shock  to  the  system  being  far  greater  than  in  ovariotomy.    A  good  *>?«*'«»• 
account  of  the  cases  done,  up  to  1866,  will  be  found  in  the  'American 
Joum.  of  Med.  Science '  for  January,  1866. 
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CHAPTER  XXVIII. 

APFECnOVS  OF  THE  MUSCLES  AVD  TEHDOITS. 

Contosions. 

Contusions  of  muscles  may  occur  as  of  other  parts,  and  when  severe 
they  may  be  followed,  not  only  by  want  of  power,  but  by  absolute 
wasting.  Thus,  in  1863, 1  saw  a  man,  ABt.  44,  who,  five  months  before, 
received  a  severe  contusion  of  the  left  deltoid  muscle  from  a  fall  upon 
the  shoulder,  and,  as  a  consequence,  the  muscle  had  completely  atro- 
phied, although  there  was  no  loss  of  sensation  over  the  muscle,  and  in 
all  other  respects  the  limb  was  normal. 

When  wasting  takes  place  the  muscle  should  be  stimulated  by  gal- 
vanism before  degeneration  has  proceeded  too  far.  When  due  to  the 
want  of  nerve  force,  there  is  but  little  hope  of  any  good  result  being 
obtained  under  any  treatment. 

Sabcntaneous  rupture  of  muscle,  to  a  slight  degree,  is  far  from  being 
nncommon,  parfdcularly  of  the  deltoid,  but  its  complete  rapture  is  very 
rare.  In  most  cases  of  strains  some  rupture  of  a  muscle  takes  place, 
and  this  often  shows  itself  by  the  effusion  of  blood  into  the  part. 

At  times  a  muscle  is  torn  across  by  over-action,  as  in  tetanus,  the 
rectus  abdominis  being  the  one  most  frequently  affected,  but  the  psoas 
has  been  said  by  Mr.  Earle  to  be  so  injured.  S^illot  reports  that 
out  of  twenty-eight  cases  of  ruptured  muscle  thirteen  occurred  at  its 
point  of  juncture  with  the  tendon.  He  says  also  that  rupture  only 
occurs  in  some  involuntary  action  of  the  muscle,  or  when  it  is  taken 
unawares.  In  1859  I  attended  a  man,  set.  21,  who  ruptured  the  left 
rectus  abdominis  above  the  umbilicus  when  jumping  with  some  bricks 
in  his  hand.  He  was  collapsed  after  the  accident,  and  when  I  saw  him 
the  next  day  the  two  ends  of  the  muscle  were  so  far  asunder  as  to 
allow  the  fingers  to  be  placed  between  them. 

In  1863  I  also  attended  a  man,  est.  65,  who,  when  lifting  a  cask 
with  his  body  bent,  felt  an  acute  pain  in  the  posterior  part  of  one 
thigh,  "  as  if  he  had  been  struck  with  a  potato ; ''  he  fell  forwards, 
and  was  unable  to  walk.  When  I  saw  him,  two  days  after  the  acci- 
dent, the  semi-membranosus  muscle  had  clearly  been  divided  at  its 
origin  from  the  tuber  ischii ;  the  body  of  the  muscle  was  to  be  felt  as 
ft  loose,  fleshy  mass,  and  below  the  tuberosity  of  the  ischium  a  marked 
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deficiency  was  present.  I  have  also  the  notes  of  a  case  of  complete 
laceration  of  the  extensor  triceps  muscle  of  the  thigh,  ahove  the 
patella,  in  a  railway  inspector,  who  said  it  gave  way  with  a  report  on 
his  attempting  to  start  off  suddenly  for  a  run ;  in  this  case  there  was 
great  effusion  of  hlood  into  the  part  within  a  few  hours,  and  when 
after  the  application  of  ice  this  had  subsided,  the  separation  of  the 
muscle  from  the  patella  was  very  distinct. 

Minor  degrees  of  laceration  of  muscles  are  of  common  occurrence, 
and  are  often  followed  for  many  months  by  pain,  stiffness,  and  want  of 
power  in  the  part,  the  pain  disappearing  for  a  time  to  reappear  on 
any  over-action  of  the  weakened  muscle.  The  pains  are  often  called 
rheumatic. 

Mr.  Poland  records  in  his  *  Fothergillian  Prize  Essay '  two  cases  of 
complete  rupture  of  the  rectus  abdominis  muscle  in  the  hypogastric 
region,  so  that  the  finger  could  be  laid  in  the  dents  between  the  re- 
tracted ends.  These  both  occurred  in  the  wards  of  Guy's  Hospital, 
and  in  men  of  advanced  years  suffering  under  organic  disease,  the  one 
had  an  advanced  stage  of  bladder  and  kidney  mischief  the  sequels 
of  old  stricture,  the  other  was  suffering  from  a  relapse  after  continued 
fever.  In  both  the  accident  had  been  caused  by  a  fall  across  the  iron 
rods  of  the  bedstead  in  a  vain  attempt  to  rise  and  walk.  Both  died 
a  few  days  after  the  accident,  when  complete  rapture  of  the  rectus 
was  found  in  the  middle  of  the  hypogastric  region.  Coagulated  blood 
was  present  between  the  divided  ends,  as  if  only  just  poured  out.  No 
signs  of  repair  existed. 

Treatment. — In  all  cases  of  completely  ruptured  muscle  the  parts  Treatment, 
must  be  relaxed,  in  order  that  the  divided  ends  may  be  made  to  ap- 
proximate as  much  as  possible,  and  be  fixed  at  rest,  so  that  repair  is  not 
interrupted.  When  much  effusion  of  blood  or  serum  follows,  ice  may 
be  applied  in  a  bag ;  and  when  absorption  has  somewhat  advanced,  a 
stimulating  liniment  hastens  recovery  and  gives  comfort.  When  these 
points  are  not  attended  to,  repair  will  not  go  on ;  indeed,  as  a  conse- 
quence of  neglect,  suppuration  is  by  no  means  a  rare  result,  as  is  seen  Svppvatktn 
in  psoas  abscess.  When  the  laceration  has  been  complete,  permanent  ■•  •  'W'^t. 
weakness  will  remain,  and  when  the  abdominal  muscles  are  at  fault 
some  hernial  protrusion  of  the  abdominal  contents  will  take  place.  In 
a  man  who  fell  from  a  ship's  ladder  upon  a  blunt-pointed  iron  bar,  and 
bad  severe  rupture  of  the  abdominal  muscles  attached  to  the  anterior 
half  of  the  crest  of  the  ilium,  a  large  hernial  protrusion  existed,  and  I 
could  press  my  fist  into  the  opening  through  the  muscles.  In  such 
cases  as  these  some  artificial  support  is  permanently  needed. 

Compound  laceration  of  muscle. 

When  muscles  are  lacerated  in  connection  with  wounds  of  the  soft  Compmind 
parts  covering  them  in,  the  injury  is  a  grave  one,  and  the  primary  laceration  of 
danger  of  the  case  as  well  as  the  prognosis  as  to  the  future  use  of  the  °^^>*cl^* 
part  turns  upon  the  amount  of  laceration.    In  compound  fractures,  &c., 
this  fact  is  well  known. 

But  at  times  muscles  are  torn  out  of  skin  wounds,  or  are  ruptured  Evulsion  of 
at  the  time  of  the  accident,  and  may  even  hang  out  of  the  wound,  "'"^l'^' 
When  this  is  the  case,  the  muscle,!unless  much  crushed  or  injured,  is 
not  to  be  cut  away ;  it  is  to  be  replaced  in  position  as  well  as  possible,  Mnsele  to  be 
and  to  further  this  end  the  wound  in  the  soft  parts  may  be  enlarged,  replaced. 
One  of  the  worst  cases  of  this  kind  I.  have  ever  seen  I  attAud^ii  V>^2ql 
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Dr.  Mason  of  th6  Barbican ;  it  was  in  the  person  of  a  gentleman, 
mt.  22,  who,  when  sleep-walking,  fell  out  of  a  window  on  a  glass  sky- 
light, a  height  of  forty  feet;  besides  other  injuries,  he  sustained  a 
lacerated  wound  of  his  right  thigh,  and  complete  division  of  the  body 
of  the  inner  hamstring  muscles.  When  I  saw  him  a  large  mass  of 
well-developed  muscle  protruded  from  the  skin  wound ;  I  enlarged  the 
opening  in  the  integument,  and  carefully  replaced  the  muscle,  keep- 
ing the  limb  on  a  splint^  and  in  five  weeks  he  was  convalescent.  A 
year  later,  he  had  complete  movement  of  his  limb. 

Dislocatioii  of  Tendons. 
Such  an  accident,  irrespectively  of  fracture  or  other  severe  injuries, 
ii  known  to  occur,  although  it  is  by  no  means  a  frequent  one.  In  1869 
I  had  under  my  care,  in  a  woman,  set.  29,  a  well-marked  example  oi 
dislocation  of  tlie  peroneus  longus  tendon.  Some  ten  days  before  I 
saw  her,  when  walking,  she  felt  a  sudden  pain  behind  the  external 
malleolus,  which  led  her  to  think  she  had  been  struck  with  a  stone ; 
she  was  at  once  disabled  and  experienced  severe  pain  in  the  part; 
on  rubbing  her  ankle  at  the  time  she  felt  a  cord  in  front  of  the  bone, 
which  slipped  in  on  moving  the  foot.  Since  then  any  movement 
of  the  ankle  caused  the  same  cord  to  appear.  When  I  saw  her,  by 
giving  the  foot  the  slightest  twist  the  tendon  of  the  peroneus  longus 
muscle  could  be  readily  displaced  from  its  groove  behind  the  external 
malleolus  and  made  to  appear  upon  the  bone  where  it  could  be  rolled 
under  the  finger.  Its  reduction  was  effected  by  abducting  the  foot, 
but  it  was  kept  in  its  position  with  great  difficulty.  For  this  purpose 
the  best  means  were  found  to  be  a  good  pad  of  lint  fixed  over  the 
ankle  and  behind  it  by  means  of  strapping.  I  saw  her  one  month  after 
the  accident,  when  she  could  walk  without  pain  or  stiffness;  the  tendon 
seemed  fixed  in  its  place ;  but  the  bandage  and  pad  were  reapplied, 
and  directions  given  to  keep  them  on  for  a  month.  I  have  likewise 
seen  the  tendon  of  the  tibialis  posticus  displaced  from  behind  the  inner 
malleolus,  and  it  has  been  said  that  the  long  tendon  of  the  biceps  may 
be,  but  it  has  never  been  demonstrated. 

Bnptnre  of  Tendons. 
This  is  more  common  than  rupture  of  the  body  of  a  muscle,  tendons 
usually  giving  way  at  their  muscular  or  bony  origin.  The  accident 
mostly  occurs  in  subjects  past  middle  life.  The  long  biceps  tendon 
not  rarely  gives  at  its  upper  end,  and,  when  it  does,  it  imparts  to  the 
biceps  muscle,  on  contraction,  a  pecniiar  appearance ;  its  inner  or  cora- 
coid  half  contracting  into  a  hard  knot  (Fig.  366),  its  outer  remaining 
lax  and  but  slightly  altered.  This  swelling  has  been  mistaken  for 
tumour  of  the  muscle  of  the  arm.  When  the  one  tendon  gives,  the 
other  usually  follows  at  a  later  date,  this  fact  clearly  indicating  that 
they  give  way  from  some  disease  which  affects  their  elasticity.  In  a 
case  I  treated  in  1858  the  two  tendons  gave  way  at -the  interval  of 
four  months,  and  the  arm  became  black  and  blue  after  the  acci- 
dent. The  tendo  Achillis  rarely  snaps ;  the  plantaris  does  occasionally, 
and  when  it  does  it  causes  a  peculiar  dragging  of  the  foot  and  its 
eversion.  In  the  case  of  a  man  SBt.  27»  which  I  saw  a  few  hours  after 
the  accident,  this  symptom  was  so  marked  and  peculiar  as  to  make  it 
■quite  pathognomonic    The  rupture  was  caused  in  taking  a  step  of  two 
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and  a  half  feet,  up  into  a  vessel  with  a  load  on  his  back ;  and  the  tendon 
gave  way  with  a  snap,  when  in  the  act  of  raising  the  posterior  part  of 
the  heel  from  the  ground. . 

Fig.  336. 


Euptured  loug  tendun  of  biceps.    Drawing  37^. 
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I  have  likewise  the  notes  of  a  case  of  rupture  of  the  tendon  of  the 
biceps  femorii ;  it  took  place  in  a  boy,  at.  8,  who,  when  hanging  on 
behind  a  four-wheeled  cab,  got  one  of  his  legs  entangled  in  the  wheel. 
When  admitted  into  Guy's,  directly  after  the  accident,  the  tendon  of  the 
biceps  f  emoris  was  made  out  to  have  been  ruptured  at  its  insertion  into 
the  fibula ;  there  was  a  marked  depression  at  this  poiiit,  with  ecchy- 
mosis ;  the  limb  was  flexed  and  fixed  on  an  outside  splint  and  a  good 
recovery  ensued,  although  there  was  some  weakness  of  the  muscles 
supplied  by  the  external  popliteal  nerve,  which  had  apparently  been 
injured  at  the  same  time. 

Looking  upon  the  ligamentum  patellse  as  a  tendon,  the  following  ex* 
ample  of  its  rupture  may  be  recorded. 

In  1867  I  was  called  upon  to  treat  a  man,  et.  31,  for  an  injury  he 
had  sustained  to  his  right  knee  ten  days  previously,  in  attempting  to 
save  himself  from  falling  backwards.  The  knee  swelled  up  atter  the 
accident  and  became  acutely  painful,  and  when  I  saw  him  the  patella 
was  drawn  up  for  at  least  an  inch,  the  ligament  having  been  divided. 
I  treated  the  case  as  for  fractured  patella  with  a  posterior  splint,  and 
employed  pressure  to  bring  the  patella  downwards,  but  I  was  un- 
able to  alter  its  position  to  any  extent.  The  man  recovered,  however, 
with  a  useful  limb. 

Muscles  and  tendons  may  be  cut  like  other  parts,  and  when  cut  they 
separate  directly;  they  are  to  be  treated  like  ruptured  tendons  or 
muscles,  by  adopting  such  means  as  are  necessary  to  bring  the  divided 
ends  together  and  to  keep  them  there,  splints,  bandages,  and  position, 
being  brought  into  requisition  according  to  the  wants  of  the  individual 
case.  The  parts  should  be  kept  in  apposition  for,  at  least,  one  month 
or  six  weeks,  otherwise  some  stretching  of  the  uuiting  medium  will 
take  place  followed  by  permanent  weakness  or  deformity. 

In   certain   cases  of   divided   tendons  sutures  may  be  introduced ;  Sntnrei. 
several  cases  are  on  record  in  which  such  treatment  has  been  successful. 

In  wounds  where  muscles  and  tendoni  unite  by  granulation  some 
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stiif nes8  and  want  of  power  in  the  part  will  remain  ^r  a  long  time  or, 
possibly,  for  eyer.  But  in  healthy  subjects  it  is  remarkable  how  ten- 
dons, at  one  time  fixed,  subsequently  free  themseWes  from  their  sur- 
rounding attachments  and  become  free  again.  This  hope  may  always 
be  held  out  to  a  patient  who  takes  a  gloomy  view  of  his  own  pros- 
pects. 
InflunmiUon  Inflammation  of  muscle  is  a  recognised  afi\)ction ;  it  occnrs  as  a  oon- 
of  muscle,  sequence  of  some  strain  or  partial  rupture  of  its  fibres  as  well  as  inde- 
pendently of  any  snch  cause.  It  is  the  more  common  as  a  result  of 
injury,  and  is  seen  not  seldom  in  the  rectus  abdominis  as  well  as  in  the 
psoas  muscle ;  indeed,  as  a  cause  of  psoas  abscess  I  believe  it  to  be 
more  common  than  spinal  disease;  as  a  result  of  septicaemia  it  is 
frequently  met  with;  it  is  found  in  every  muscle,  even  the  heart. 
It  appears  as  a  more  or  less  acute  affection  of  the  muscle,  by  swelling, 
local  pain  and  constitutional  disturbance,  suppuration  appearing  in 
due  time.  The  symptoms  rarely  come  on  directly  after  the  injury, 
but,  probably,  after  the  lapse  of  several  weeks,  as  a  consequence  of 
some  want  of  repair  in  the  injured  part,  from  the  non-observance  of 
the  necessary  rest  which  an  injured  muscle  so  much  requires  in  the 
process  of  healing.  When  an  abscess  forms  in  a  muscle  the  sooner 
it  is  opened  the  better,  recovery  readily  following  after  the  adoption  of 
this  practice  when  the  disease  is  local,  even  in  such  a  muscular  org^n 
as  the  tongue. 

Inflammation  of  muscle,  as  an  independent  afiection,  is  generally 
chronic,  and  in  adults  is  mostly  of  syphilitic  origin.  In  infants  it  is 
met  with  most  commonly  as  an  affection  of  the  stemo-mastoid  muscle ; 
the  body  of  the  muscle,  wholly  or  in  part,  appearing  as  an  indurated 
mass  ;  it  is  generally  observed  soon  after  birth,  and  I  have  thought  it 
could  be  usually  traced  to  some  injury  sustained  at  that  time,  but  this 
cannot  always  be  done.  I  have  seen  it  in  children  the  offspring  of 
syphilitic  parents,  but  more  frequently  when  no  such  history  or  sus- 
picion existed,  and  in  the  last  fifteen  cases  a  syphilitic  history  could  be 
obtained  in  only  one.  These  cases  in  infants  rarely,  if  ever,  suppurate ; 
they  go  on  to  a  natural  recovery,  as  the  power  of  the  infant  improves. 
I  simply  prescribe  for  such  cases  warm  fomentations  and  some  simple 
tonic,  as  cod-liver  oil.  I  have  never  seen  a  case  fail  to  recover  by  these 
means. 

The  student  should  remember  that  this  affection  appears  as  a  simple 
induration  of  the  muscle;  it  is,  therefore,  unlike  any  glandular  or  other 
affection. 

In  adults  chronic  inflammation  of  the  stemo-mastoid  is  met  with, 
but  I  believe  mostly  as  a  consequence  of  syphilitic  disease ;  it  appears, 
in  fact,  as  a  gummy  tumour  or  infiltration  of  the  muscle,  as  it  exists  in 
other  muscles,  such  as  the  tongue,  extensor  triceps  of  the  thigh  and  of 
the  arm,  of  the  temporal  or  masseter  muscles,  or,  indeed,  of  any  part. 
The  muscle  or  muscles  become  infiltrated  with  syphilitic  inflammatory 
products,  or,  more  rarely,  the  seat  of  distinct  gummy  tumours.  These 
tumours,  if  their  nature  is  recognised  and  right  treatment  employed, 
may  be  re-absorbed ;  but  if  neglected  and  left  alone  they  wUl,  after 
attaining  their  full  size,  which  is  rarely  great,  break  up  and  suppurate, 
giving  rise  to  deep-seated  abscesses,  which,  when  they  have  discharge 
externally,  leave  deep,  irregular,  excavated  sores ;  in  the  tongue  these 
aimaJate  doaely  canoeroas  sores ;  many  of  the  cases  of  suppled  cured 


Rarely 
■appnrate. 

Trettment 


In  adolte 

mostly 

■yphilitie. 


AFFECTIONS  OF  THE  MUSCLES  AND  TENDONS.        287 

cancer  of  tbe  tongue  being,  doubtless,  of  tbis  origin.  In  otber  parts 
tbej  bave  much  the  aspect  of  the  deep  cellular  membranous  ulcers 
which  have  been  already  described.  As  a  part  of  syphilis,  they  always 
appear  late  in  its  history,  and  remote  from  the  primary  inoculation.  When 
this  disease  appears  in  the  adult,  in  the  stemo-mastoid  muscle,  it  more 
frequently  attacks  its  sternal  end  than  its  body. 

After  the   disease  has  ceased  atrophy  of  the  affected  muscle  is  a  Atrophy  mar 
common  consequence.    At  times  contraction  follows,  although  I  have  follow, 
never  seen  it.    MM.  Kicord  and  Notta  have,  however,  recorded  ex- 
amples. 

Kecognising  the  syphilitic  nature  of  this  affection,  the  treatment  is  to 
be  conducted  on  the  usual  principles;  large  doses  of  the  iodide  of  potas- 
sium — say  fifteen  to  thirty  grains — may  be  given  three  times  a  day 
with  advantage ;  not,  however,  in  such  full  doses  at  first,  but  by  graduid 
increase  from  one  to  fivcj  grains.  Mercury  may  at  times  be  given, 
the  mercurial  suppository  once  or  twice  a  day  being  the  best 
form ;  but  in  the  chapter  on  syphilis  this  practice  will  be  found  in 
detail. 

Atrophy  of  Uoscle. 

The  Surgeon  sees  this  under  a  great  variety  of  circumstances.    He  Atrophy  of 
is  the  most  familiar  with  it  as  a  consequence  of  want  of  use  in  disease  mnsele. 
of  the  joints,  or  any  other  affection  in  which  the  limb  is  kept  at  rest ; 
and  under  these  circumstances  the  muscles  simply  waste ;  they  undergo 
no  other  change  in  structure ;  they  are  capable  of  a  complete  restoration 
on  re-assuming  their  normal  action. 

In  a  large  number  of  cases  of  infantile  paralysis  the  same  thing  may  From 
also  be  said,  for  under  the  stimulus  of  galvanism,  persevered  in  for  infantile 
many  months,  the  thinnest  limbs  plump  up,  and  the  feeblest  muscles  P"**y"*»- 
become  capable  of  performing  the  work  they  were  made  for.    Indeed, 
in  these  cases  where  deformity  does  not  complicate  the  case  a  good 
result  may  be  looked  for. 

After  fevers,  however,  lead  poisoning,  rheumatism,  scrivener's  palsy, 
and  alcoholism,  the  muscles  may  undergo  genuine  degeneration, 
either  granular,  fatty,  or  waxy,  at  least  so  Lockhart  Clarke  tells  us,  and 
his  authority  is  too  great  to  be  disputed.  He  tells  us  also  that  "  there  is 
another  form  of  this  malady,  which  is  known  by  the  name  of  progressive  ProgreisiTe 
muscular  atrophy  (Cruveilhier),  atrophic  musculaire  graisseuse  pro-  mucnUr 
gressive  (Duchenne),  and  wasting  palijf.  This  curious  disease  differs  ■^"*P**y- 
in  several  respects  from  the  other  atrophies.  It  is  always  chronic,  but 
of  uncertain  duration,  is  frequently  hereditary,  is  capricious  or  irregular 
in  its  invasion,  prone  to  spread  from  one  part  to  another,  or  become 
general,  and  thus  go  on  to  a  fatal  termination.  The  affected  muscles 
suffer  different  degrees  of  wasting,  and  assume  a  variety  of  aspects. 
Even  in  the  same  muscle  bundles  in  different  stages  of  atrophy  and 
degeneration  may  be  found  at  the  [side  of  others  that  have  retained 
their  normal  state.  When  the  wasting  is  extreme  in  all  the  bundles,  a 
long  muscle  may  be  reduced  to  a  mere  fibrous  and  cylindrical  cord,  or 
to  a  kind  of  tendon,  and  a  flat  muscle  may  be  reduced  in  the  same 
manner  to  a  kind  of  membrane.  In  some  instances  the  atrophy  may  be  Pathology. 
simple^  that  is,  the  muscular  tissue  may  be  wasted  to  a  considerable 
degree  without  any  granular  or  fatty  degeneration ;  but  generally  one 
or  both  of  these  alterations  of  structure  is  found  to  exist  to  a  greater  or 
less  extent.    The  muscle  also  changes  and  vaxiM  in  co\ow«%!enat$Q2^^\A 
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the  nature  and  degree  of  the  atrophy.  It  is  paler  than  natoral; 
occasionally  it  is  quite  colourless,  like  the  flesh  of  fish,  or  it  may  have 
a  faint  yellow  or  ochreous  tint.  Its  consistence  for  the  most  part  is 
increased  in  consequence  of  the  increase  in  the  interfihrillar  connective 
tissue.  When  examined  under  the  microscope  the  affected  musclea 
may  he  seen  to  have  lost,  to  a  variable  extent  and  degree,  or  even 
entirely,  the  appearance  of  transverse  and  longitudinal  striation,  while 
in  a  corresponding  proportion  the  sarcous  or  muscular  element  is  trans- 
formed into  granules,  which  in  some  instances  are  too  fine  to  be  dis- 
tinguished as  separate  particles.  The  granules  are  soluble  in  acetic 
acid.  In  this  odd  affection  the  granular,  fatty,  and  waxy  degenerations 
are  found  side  b}  side  "  ('  Holmes's  Syst.,'  2nd  edit.,  vol.  iii). 
Sjmptoms.  ^is  disease  is  said  to  appear  more  commonly  in  the  right  upper  ex- 
tremity, and  in  the  hand  progressing  upwards  to  the  trunk,  and  then 
over  it  to  the  lower  extremities,  where  it  rarely  commences.  It  begins 
with  loss  of  power  in  the  part,  but  rarely  with  any  loss  of  sensation, 
this  symptom  gradually  increasing ;  want  of  muscular  co-ordination 
soon  appears,  and  awkwardness  in  the  patient's  movements,  cramps, 
twitches,  and  fibrillary  tremors  soon  appear,  occasionally  with  pain  or 
some  cutaneous  ansDsthesia.  Cruveilhier  believed  that  atrophy  of  the 
motor  nerves  was  the  starting-point  of  this  disease ;  but  this  theory  is 
not  now  entertained,  Lockhart  Clarke  telling  us  that  "  in  1861  I  dis- 
covered, in  the  spinal  cord  removed  from  a  well-marked  case  of  this 
disease,  numerous  lesions  of  the  grey  substance,  consisting  chiefly  of  areas 
of  what  I  call  granular  and  fluid  disintegration  ;  and  I  have  seen  the 
same  in  other  cases  since."  This  view  is  taught  by  Trousseau,  Duchenne, 
Meryon,  Roberts,  Cohn,  and  others. 

This  disease  is  generally  hereditary,  and  more  common  in  males 
than  females.  It  is  excited  by  excessive  muscular  exertion,  cold 
and  damp,  and  injuries  or  disease  of  the  spine,  syphilitic  or  other- 
wise. 

Treatment. — Removal  of  the  cause  is  the  primary  object,  and  when 
syphilis  is  suspected  special  treatment  should  be  employed.  Tonics  are 
always  of  use,  and  arsenic,  in  Dr.  Meryon's  hands,  has  met  with  good 
success;  "  but  of  all  remedies  hitherto  employed  galvanism  is  undoubt- 
edly the  roost  useful  when  applied  to  the  affected  muscles;"  and  Clarke 
states  that  setons  and  blisters  to  the  spine  may  be  employed  in  the 
early  stage. 
Degeneration  of  muscles  with  apparent  hjrpertrophy,  called  Duchenne's 
wuh*"*^*^"  disease,  after  its  first  describer,  in  1858,  is  a  strange  affiection,  which 
hypertrophy,  attacks  children,  but  continues  on  in  life  to  an  advanced  period  of  youth. 
I  have  in  this  work  placed  it  amongst  the  affections  of  the  muscles,  but 
the  observations  of  Dr.  L.  Clarke  (*  Med.-Chir.  Trans.,*  vol.  Ivii,  1874) 
clearly  places  it  amongst  the  neuroses.  It  begins  with  weakness  of 
the  lower  limbs,  which  is  lasting,  and  passes  on  to  a  progressive  en- 
largement of  the  gastrocnemii,  then  of  the  glutei  and  lumbar  muscles, 
occasionally  of  all  the  muscles.  The  muscles  feel  firm  and  elastic,  and 
on  contraction  hard ;  afler  a  variable  period,  at  times  years,  the  para- 
lysis gradually  increasas,  and  becomes  more  general.  "  The  patient  is 
no  longer  able  to  stand  upright,  the  upper  extremities  become  affected, 
the  enlarged  muscles  rapidly  decrease  in  volume,  and  the  limbs  and 
trunk  become  atrophied  «»  masse.  In  this  state  the  patient  may  exist 
for  A  considerable  time,  but  ultimately  dies  from  intercnrrent  disease. 
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Many  of  the  children  affected  with  this  singular  disorder  have  dull 
intellects,  and  are  more  or  less  idiotic."  (Clarke.)  Pathologically,  great 
hypertrophy  of  the  connective  tissue  of  the  muscles  is  to  be  found,  the 
fibres  themselves  showing  finer  striao  and  being  transparent,  large  col- 
lections of  fat-cells  co-existing.  Medically  and  surgically,  no  treatment 
seems  to  be  of  use. 

Muscles  at  times  ossify,  either  in  parts  or  in  groups.  In  the  College  Owification 
of  Surgeons  there  is  a  specimen  in  wliicli  nearly  all  the  muscles  of  the  ®  m^clci. 
back  had  become  ossified,  and  at  St.  George's  Kospittil  a  similar  prepara- 
tion exists  ;  the  case  has  been  recorded  by  Caesar  Hawkins  ('  Med.  Gaz.,' 
1844).  The  disease  is  supposed  to  be  infiammatory  in  its  origin. 
Some  years  ago  one  of  my  colleague.^  at  Guy's  excised  a  piece  of  bone 
from  the  body  of  the  deltoid  muscle,  one  inch  long,  the  growth  of  seven 
years. 

Tumours  in  Miracle. 

These  are  of  rare  occurrence,  are  always  of  a  serious  nature,  and  mostly  Tmnonrsof 
of  the  fibrous  or  fibro-cartilaginous  kind.  In  1866  1  excised  one  of  two  n^^clc. 
years'  growth  from  the  fleshy  portion  of  the  external  oblique  muscle  of  a 
woman,  ait.  31  (*  Path.  Soc.  Trans.,*  vol.  xviii).  The  tumour  separated 
the  fibres  of  the  muscle  which  it  infiltrated,  and,  microscopically,  it 
had  all  the  elements  of  the  fibro-plastic  tumours ;  it  returned  within  the 
year,  and  when  I  last  saw  the  patient,  in  1869,  there  was  a  second 
growth  the  size  of  a  cocoa-nut  occupying  the  place  of  the  original 
tumour.  In  1868,  also,  with  Dr.  Burchell,  of  Kingsland,  I  removed 
from  the  abdominal  muscles  of  a  woman,  set.  33,  a  myxomatous  tumour, 
eight  or  nine  inches  in  diameter,  of  two  years'  growth. 

Cancerous  tumours  may  originate  in,  but  more  frequently  infiltrate,  Canoerons 
muscles  as  secondary  growths.  Surgeons  sec  them  in  the  pectoral  muscle!?,  Krowthi. 
in  acute  or  neglected  cases  of  cancer  of  the  breast,  in  the  periosteal 
cancer  of  bone,  as  well  as  in  other  parts ;  in  the  tongue  and  lip  it  may 
be  regarded  as  a  new  growth. 

Hydatids,  likewise,  arc  found  in  muscles  as  in  every  other  tissue,  as  Hydatids. 
painless,  tense,  globular,  swellings,  as  well  as  that  curious  nematode 
worm  the  Trichina  spiralis,  which,  in  man,  seems  to  be  taken  into  the  Trichina, 
body  through  eating  the  insufficiently  cooked  flesh  of  animals  infested 
with  them,  particularly  pigs. 

"  Trichinae,  as  ordinarily  observed  in  the  human  muscle,  present  the 
form  of  spirally  coiled  worms  in  the  interior  of  small,  globular,  or 
lemon-shaped  cysts,  whicli  latter  appear  as  minute  specks  scarcely 
visible  to  the  naked  eye.  These  specks  sometimes  resemble  little 
particles  of  lime,  and  are  more  or  less  calcareous  externally,  according 
to  the  degree  of  degeneration  which  their  walls  have  undergone ;  these 
cysts  are  not,  however,  essential." — Cohhold. 

When  these  worms  are  present  in  large  numbers  in  the  body  they  SymptomB  of 
give  rise  to  a  disease  known  as  trichiniasUs  which  is  most  fatal.  Drs.  trichmiasis. 
Boehler  and  Konigsd6ff*er,of  Central  Saxony,  who  first  saw  this  disease, 
according  to  Leuchart  who  described  it,  state  that  "  the  affection  began 
with  a  sense  of  prostration,  attended  with  extreme  painfulness  of  the 
limbs  ;  and  after  these  symptoms  had  lasted  several  days,  an  enormous 
swelling  of  the  face  very  suddenly  supervened.  The  pain  occasioned 
by  this  swelling  and  the  fever  troubled  the  patients  night  and  day.  In 
serious  cases  the  patients  could  not  volautarily  eiLUnd  \>W\x  Vvvfii^%>XLQT 
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at  any  time  without  pain ;  tbej  lay'mostly  with  their  arms  and  legs  half 
bent — ^heavily,  as  it  were,  and  almost  motionless,  like  logs.  After- 
wards, in  the  more  serious  cases,  during  the  second  and  third 
week  an  extremely  painful  and  general  swelling  of  the  body  took 
place/'  a  large  proportion  of  the  cases  dying.  Dr.  Thudichum  has 
given  an  able  report  on  this  subject  in  the  *  Medical  Officer's  Report ' 
«  to  the  Privy  Council,  1864. 

4'.  Tascnlar  Vascular  tumonrs  of  muscle  have  been  made  the  subject  of  a  special 

tumours.  paper  by  Mr.  C.  de  Morgan  (*  Brit,  and  For.  Med.-Chir.  Rev.,'  1864). 
They  are  very  rare.  They  exist  as  vascular  tumours  of  erectile  tissue, 
involving  a  muscle,  without  as  well  as  with  a  capsule,  or  as  tumours 
having  the  appearance  of  varicose  veins  around  the  muscle.  They  are 
mostly  congenital,  although  not  always,  and  are  generally  found  in  the 
lower  extremities.  They  have  no  definite  clinical  history  beyond  their 
gp:>adual  and  painless  increase.  My  colleague,  Mr.  Howse,  in  1872,  ex- 
cised such  a  growth  from  the  biceps  muscle  of  the  thigh  of  a  woman. 
8Bt.  23 ;  it  was  not  encapsuled,  but  was  made  up  of  erectile  tissue  and 
highly  vascular;  it  had  been  g^wingfor  eight  years.  Mr.  Howse  ex- 
cised all  the  muscle  that  was  involved,  but  left  its  tendon ;  a  good  re- 
covery ensued  and  free  movement  of  the  limb. 

Mr.  Teevan  has  published  an  able  paper  on  tumours  in  muscle  in  the 
'Brit.  &  For.  Med.-Chir.  Rev.'  for  1874. 


Tumonrs  of  Tendon. 


Tumours  of 
tendon. 


Fig.  857. 


Besides  ganglion,  other  tumours  are  found  connected  with  tendon, 
and  of  these  the  cartilaginous  and  fibrous 
are  the  most  common.  Some  are  said 
to  bet^in  as  ganglion  and  subsequently 
to  consolidate,  and  I  have  seen  one  com- 
posed of  bone  and  cartilage  of  two  years* 
growth  removed  from  the  extensor  tendon 
of  the  hand  said  to  have  such  an  origin. 
Tumours  with  tendons  passing  through 
them  are  not  rare,  and  on  two  occasions 
I  have  had  to  amputate  the  band  of  a  child 
for  a  cancerous  tumour  occupying  its  palm 
through  which  all  the  flexor  tendons  passtfd 
(Fig.  357) ;  and  in  1867  I  removed  from  a 
boy,  ajt.  3i,  a  congenital  tumour  the  size  of 
a  walnut,  which  evidently  grew  from  the 
theca  of  the  tendon  of  the  long  extensor 
of  the  muscle  of  the  thumb;  the  tendon 
passed  through  the  tumour  which  surrounded 
it.  Dr.  Moxon  and  I  examined  the  growth, 
which  was  clearly  composed  of  fat  or  con- 
densed fibro-cellular  tissue. 

The  majority  of  tumours,  however,  con- 
nected with  tendons  are  of  the  nature  of 
ganglion  more  or  less  indurated. 
The  rider's         What  has  been  described  as  the  rider*s  hone  is  probably  at  first  an 
bone.  inflammatory  infiltration  and  subsequently  an  ossification  of  the  tendon 

of  the  pelvic  origin  of  the  adductor  longus  or  magnus  muscle.    1  had 


Cancerous  tunioiir  of  the  hand. 
Dorsal  aspect. 
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sach  a  case  under  observation  in  the  pcrgon  of  a  medical  friend,  set.  44,  Example. 

who  in  hunting  in   1869  made  a  violent  effort  to  grip  his  horse  when 

about  to  make  a  long  jump ;  the  effort  was  not  attended  with  any  pain, 

but  was  followed  by  much  ecchymosis,  extending  down  to  the  knee,  and 

loss  of  power  in  the  muscles  of  the  part.     When  these  symptoms  had 

subsided  a  dense  induration  was  felt  in  the  pubic  origin  of  the  right 

adductor  longus  muscle,  which  was  painful  on  manipulation.     As  time 

passed  this  induration  not  only  lasted,  but  became    more  dense,  and  ^* 

when  I  first  saw  him,  about  three  months  after  the  accident,  it  was 

clearly  in  the  tendon  of  the  adductor  longus,  and  moveable  with  it.     It 

grew  somewhat  during  two  years,  and  when  the  tendon    was  rigid 

it  appeared  as   an  outgrowth  from  the  pubis,  corresponding  to  the 

origin  of  the  adductor  longus,  of  about  two  inches'  length ;  when  the 

muscle  relaxed  it  was  clearly  only  in  the  tendon,  and  had  no  bony 

origin.     At  the  present  time  this  gentleman  can  take  his  exercise  as 

usual.     There  is  a  distinct  grating  to  be  heard  and  felt  on  moving  the 

tumour,  which  has  not  grown  for  the  last  three  years.     The  history  of 

this  case  is  identical  with  that  given  by  Birkett  (*  Guy's  Hosp.  Rep.,* 

1868).     Billroth  has  also  described  this  affection. 

Virchow  is  said  by  Holmes  to  have  recorded  the  fact  that  a  similar 
ossification  of  the  muscles  of  the  left  arm  of  the  Prussian  soldier  takes 
place,  and  is  termed  "  exercise  bone." 

Inflammation  of  Tendons. 

When  acute,  this  affection  is  a  most  serious  one ;  it  is  seen  as  a  con-  Inflammation 
sequence  of  some  severe  strain  or  laceration  of  tendon,  some  punctured  ^  tendons, 
or  other  wound  involving  the  sheath ;  it  may  begin  in  one  toe  or  finger, 
and  spread  upwards  to  the  palm,  and  in  that  way  to  other  tendons,  and 
even  up  the  forearm.  It  is  accompanied  by  severe  local  and  constita- 
tional  symptoms.  The  local  are  pain,  with  the  external  evidences  of 
inflammation,  heat,  redness,  and  swelling,  the  swelling  being  deep- 
seated  ;  the  pain  soon  extends  beyond  the  seat  of  mischief  up  the  arm, 
and  if  relief  be  not  given  the  other  local  symptoms  rapidly  spread. 
The  constitutional  symptoms  are  those  of  more  or  less  severe  pyrexia. 

If  surgical  interference  is  not  brought  to  bear  upon  the  case  at  an 
early  period  of  its  pros:re?s  suppuration  will  soon  appear,  with  the 
local  8J^nptom8  of  throbbing  and  aggravated  local  distress,  and  the 
constitutional  symptoms  of  rigors,  excitement,  and  depression ;  inflam- 
mation of  the  absorbents  and  their  glands,  probably  complicating  the 
case. 

Under  still  more  neglect  sloughing  of  the  affected  tendons  will  take 
place,  and  diffused  inflammation  with  suppuration  of  all  the  parts  in- 
volved in  the  disease,  the  local  effects  of  the  affection  being  determined 
by  their  boundary.  A  finger,  hand,  or  forearm,  may  be  jeopardised  or 
sacrificed,  according  to  the  active  nature  of  the  inflammation  or  ac- 
tive treatment  with  which  it  is  met. 

Absorbent  inflammation  and  blood  poisoning  (septicsemia)  are  common 
accompaniments  of  this  affection. 

Tbbatment. — This  affection  is  very  amenable  to  Surgical  control,  Trettmcnl. 
and  a  free  incision  into  the  swollen  part  to  relieve  tension  does  more  to 
arrest  its  progress  than  any  other  means.    The  operation  not  only  re- 
lieves pain,  which  is  caused  by  the  tension  of  the  fibrous  tissues  from 
the  effusion  beneath,  but  arrests  the  progreM  ot  tYx«  «A»c^tfm»Vj  Y^« 
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▼enting  the  inflammatorj  effosion  borrowing  np  the  theca  of  the  tendon, 
and  in  this  way  neutralising  the  tendency  there  is  for  the  distended 
fibrous  tissues  to  die  from  mechanical  causes,  the  result  of  the  pressure 
produced  by  the  effusion. 

For  these  objects  the  Surgeon  should  under  all  circumstances,  as  soon 
as  hardness  of  the  parts  appears,  with  external  evidence  of  inflammation, 
make  a  dean  cut  down  to  the  theca,  and  let  out  its  contents.  Should 
pus  escape,  the  practice  must  be  good,  and  should  serum  only,  the 
operation  will  tend  to  arrest  at  the  onset  the  progress  of  the  affection, 
prevent  the  formation  of  pus,  and  probably  check  the  disease.  The  in- 
cision should  be  always  made  in  the  vertical  direction,  over  the  middle 
line  of  the  finger  and  the  centre  of  the  tendon ;  in  this  way  no  vessel 
or  nerve  of  importance  is  likely  tcfbe  wounded. 

When  suppuration  exists  the  Surgeon  must  follow  up  with  his  lancet 
every  line  of  inflammation  and  suppuration,  for  in  no  tissue  does  more 
harm  ensue  from  retained  fluids  than  in  the  fibrous. 

In  the  very  earliest  stage  of  the  inflammation  warm  fomentations 
and  possibly  leeching  may  be  of  use.  Elevation  of  the  limb  undoubtedly 
relieves  pain,  and  a  saline  purgative  is  often  of  value.  But  the  Surgeon 
must  not  lose  time  by  such  temporising  means;  for  tension  of  the  part 
means  its  death,  if  not  mechanically  relieved,  and  medicines,  &c.,  have  no 
material  influence  on  the  treatment.  When  suppuration  appears,  tonics 
and  liberal  diet  are  required,  with  stimulants  carefully  adjusted  to  the 
necessities  of  the  case.  Sedatives  are  always  wanted,  in  some  one  of  their 
forms.  Morphia,  in  quarter-  or  half -grain  doses,  subcutaneously  given, 
acts  the  most  rapidly.  The  limb  should  always  be  well  raised,  Uie  hand 
being  higher  than  the  elbow,  and  the  elbow  than  the  shoulder.  Water 
dressing  or  poultices  should  be  applied.  In  very  severe  cases,  when  the 
powers  of  life  are  failing,  amputation  may  be  justifiable,  more  pai*ticu- 
larly  when  the  prospects  of  giving  a  useful  hand  or  arm  are  small. 
For  the  arrest  of  diffused  inflammation  in  the  hand  and  arm  the 
occlusion  of  the  main  artery  of  the  limb  has  been  suggested  and  adopted. 
Moore  and  Maunder  have  both  done  it  in  the  upper  extremity,  with 
enough  success  to  justify  the  practice.  At  times  bleeding  is  apt  to  take 
place  during  the  progress  of  the  sloughing  of  the  tendon,  and  if  recur- 
rent such  a  complication  is  likely  to  induce  the  Surgeon  to  perform 
some  operative  act  upon  the  main  vessel  of  the  extremity  for  its  control. 
Before  doing  this,  however,  he  should  always  remove  any  sloughing 
tendon,  for  I  have  known  hsDmorrhage,  even  of  a  severe  kind,  to  be  kept 
up  by  the  presence  of  a  sloughing  tendon  in  a  part,  and  to  be  arrested 
by  its  removal. 

Chronic  inflammation  of  tendons. 
Chronic  The  thecse  of  the  tendons  of  the  extensors  of  the  thumb,  that  of  the 

S^SEmj^  tendo  Achillis,  and  the  long  tendon  of  the  biceps,  as  of  other  muscles,  are 
liable  to  inflame,  this  action  being  attended  with  pain  and  weakness  on 
moving  the  museles  ;  at  times  some  swelling  will  exist  to  indicate  the 
presence  of  effusion,  but  more  frequently  the  affection  will  be  made 
manifest  by  a  peculiar  crackling  sensation  which  is  experienced  on  grasp- 
ing the  part  when  the  muscles  are  in  motion.  This  crepitation  has  been 
more  than  once  mistaken  for  that  of  fracture  when  it  has  followed  an 
injury  ;  it  is,  however,  distinct,  and  when  once  felt  cannot  well  be  mis- 
takcB,  The  affection  is  readily  cured  by  rest  of  the  affected  muscles,  as 
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efTected  by  means  of  splints  and  the  application  of  one  or  more  blisters  ; 
it  rarely  goes  on  to  suppuration  unless  neglected. 


AFFECTIONS  OF  BUSSJE  UUC0&2E:,  GAKGLI09,  ETC. 

Bursas  are  protective  synovial  bags ;  they  are  found  in  the  subcu-  Defiaition, 
taneous  tissue  wherever  abDormal  pressure  or  friction  has  been  present, 
as  well  as  between  tendons  and  bone  and  between  muscles.  As  adven- 
titious productions,  they  appear  whenever  pressure  and  friction  com- 
bined set  up  local  irritation,  as  in  bunion  and  club-foot,  and  over  the 
malleoli  from  the  pressure  of  a  boot.  *'  The  bursa)  or  ganglions  which 
form  about  the  sheaths  of  the  tendons  at  the  wrist  appear  to  be  the 
cystic  transformations  of  the  cells  enclosed  in  the  fringe-like  processet 
of  the  synovial  membrane  of  the  sheaths  ....  Sometimes  they  are 
distended  with  serous  fluid ;  at  other  times  their  contents  possess  n, 
gelatinous  or  even  a  honey-like  consistency,  which  constitute  a  form  of 
meliceris.  Under  some  circumstances  free  fibro-cartilaginous-like 
bodies,  irregularly  shaped,  composed  of  a  compact  connective  substance, 
form  in  considerable  numbers,  more  especially  in  the  ganglionic  en- 
largement of  the  synovial  bursa  which  surrounds  the  flexor  tendons  of 
the  fingers  at  the  wrist.**— Pa^^^  *  Surg.  Path.* 

These  bursa;  are  liable  to  inflame,  suppurate,  and  consolidate.    Those  Bans  liabU 
but  slightly  connected,  or  unconnected  with  tendons,  are  called  bursse ;  Jj^jj"' 
those  intimately  associated  with  them  ganglia. 

Chronic  inflammation  of  a  bursa  is  a  very  common  affection ;  when  Chronic 
attacking  the  subcutaneous  bursa)  over  the  patella  or  its  ligament  it  is  inflMmnttion 
known  as  housemaid's  knee ;  when  over  the  elbow  as  the  miner's  elbow.  *""•■• 
Bursa;  may  enlarge,  however,  wherever  there  is  pressure ;  thus,  I  have 
seen  them  over  the  acromion  process  in  men  who  carry  timber ;  over  the 
lower  part  of  the  thigh  above  the  tendon  of  the  extensors  in  a  woman 
who  habitually  started  her  sewing  machine  with  the  knee ;  over  the 
dorsum  of  the  foot  in  extreme  cases  of  talipes  equino-vams,  when  the 
child  walked  upon  the  part.  Over  the  ball  of  the  great  toe  it  is  a 
common  affection  under  the  name  of  '*  bunion  ;"  over  the  instep  and 
other  toes  from  tight  boots;  and  it  is  not  unknown  in  Spitalfields, 
amongst  the  weavers,  over  the  tuberosity  of  the  ischium,  as  the 
"  weaver's  bottom.*'  In  most  cases  pressure  is  the  cause,  the  disease 
being  in  a  measure  compensatory,  to  save  the  tissues  beneath.  It  is 
not  so,  however,  in  all,  for  I  have  seen  more  than  one  instance  in  which 
enlarged  burssa  existed  over  the  knuckles  of  the  first  phalangeal  joints 
without  any  such  cause. 

In  the  very  earliest  stage  of  inflammation  of  any  bursa — say  that  over  Symptoms 
the  patella — pain  and  local  crepitation  on  the  slightest  pressure  are  the 
chief  symptoms.  In  the  more  advanced  stage  an  encysted  fluctuating 
swelling  may  be  seen — at  times  tense,  at  others  relaxed.  In  more 
chronic  cases  the  bursa  will  be  harder,  firmer,  and  less  distinctly 
fluctuating;  in  very  neglected  or  chronic  cases  it  may  have  consolidated^ 
when  it  will  appear  as  a  solid  tumour.  Under  these  circumstances  the 
tumour,  on  section,  will  probably  contain  some  cavity  in  its  centre,  the 
mass  of  the  tumour  appearing  to  be  made  up  of  concentric  laminie  of  • 
organized  lymph  (Fig.  358).    In  rarer  cases  the  bursa  ma^  bM^  cntSL* 
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FiQ.  SS8. 


At  times  these  burse  contain  simply  serom; 
in  other  cases  rice-like  bodies  (organized 
fibrin) ;  in  rarer  examples,  loose  bodies  or 
pedunculated  fringe-like  oatgrowths,  like 
loose  cartilages;  when  injured  they  may 
become  filled  with  blood — their  contents 
being  grumous  or  like  coffee-grounds 
(hsematocele).  At  times  bands  of  lymph 
cross  the  sac,  but  more  frequently  they 
line  it  in  different  layers,  onion-like  in 
character.  In  neglected  cases  this  fibrin 
may  die  and  slough  away.  I  have  seen 
several  of  such  cases  where  the  lymph  of 
a  consolidated  bursa  has  died  and  been 
cast  out  as  in  an  ordinary  cellular  mem- 
branous ulcer.  In  the  case  from  which 
Fig.  358a  was  taken  this  took  place.  In 
syphilitic  subjects  this  result  is  not  infre- 
quent, the  whole  bursa,  with  itisi  contents,  dying  and  being  cast  off. 

On  the  other  hand,  a  bursa  may  increase  by  effusion,  and  by  some 
external  cause  rupture  subcutaneously  or  externally,  and  thus  undergo 

Fio.  358a. 


Semi-ioltd  bursa,  laid  open. 
(Goy'i  Muaeam.) 


Bursa  sloughing  from  orer  pateJla. 


a  cure.  In  1870  I  had  a  case  of  the  former  kind  under  care  in  a 
man,  st.  60,  who  had  a  bursa  over  his  patella,  the  size  of  a  fist,  which 
ruptured  on  kneeling.  When  I  saw  him  the  cellular  tissue  about  the 
knee  was  infiltrated  with  serum,  which  was  subsequently  absorbed,  and 
the  bursa  did  not  reappear. 

Tbsatment. — In  the  early  crepitating  stage  of  effusion,  the  removal 
of  all  pressure,  and  the  application  of  a  blister  are,  probably,  sufficient 
means  to  effect  a  cure.  In  more  advanced  stages  also  the  repeated 
application  of  blisters  is  often  sufficient  to  excite  absorption  of  the 
flaid  and  recovery.  When  these  means  fail,  and  the  walls  of  the  bursa 
are  thin,  the  cavity  may  be  tapped  and  the  parietes  of  the  cyst  firmly 
pressed  together  by  means  of  a  pad  and  strapping ;  when  the  walls  are 
indurated  this  treatment  is  useless,  and  the  introduction  of  a  seton 
should  be  adopted,  which  should  be  kept  in  till  suppuration  is  freely 
established,  when  a  cure  will  generally  be  effected.  In  more  solid  cysts 
none  of  these  means  are  of  use ;  indeed,  excision  is  then  the  only 
sound  practice  to  be  employed,  the  Surgeon  making  his  incision  over 
the  outer  border  of  the  bursa  in  order  that  the  cicatrix  may  be  oat  of 
harm's  way.  In  some  few  instances  where  tapping  is  applicable  but 
iaeftectaal,  the  cyst  may  be  injected  with  iodine,  as  in  hydrocele,  with 
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advantage,  twenty  drops  of  the  compound  tincture  in  a  drachm  of 

water  being  enough.     When  blood    has  been  effused  into  the  bursa  Incision. 

from  a  blow,  as  indicatecl  by  its  sudden  increase,  a  free  incision  into 

the  cyst  and  the  evacuation  of  the  clots  may  be  expected  to  be  followed 

by  a  recovery ;  but  this  should  only  be  done  when  its  absorption  does 

not  take  place  by  natural  processes.     When  loose  or  pedunculated 

bodies  exist  in  a  bursa  and  cause   distress,  they  may  be  remoyed  by  Removtl  of 

means  of  a  free  incision  through  its  walls.  loose  bodiei. 

There  is  a  deep  bursa  beneath  the  deltoid  muscle  which  is  not  rarely  Deep  bursa 
inflamed.     Such  an  afl'ection  gives  rise  to  swelling  around  the  shoulder-  J*f  ••J* 
joint,  pain  and  crepitation    on   movement,  simulating  shoulder-joint  "*"®*^ 
mischief.     At  times  this  bursa  communicates  with  the  joint  through 
the  bicipital  groove  in  which  the  biceps  tendon  plays.     This  bursa  may 
be  distended  with  simple  fluid  or  with  loose  bodies,  such  as  are  found 
in  other  bursas  or  ganglia.     They  are  to  be  dealt  with  cautiously,  on 
account  of  the  possibility  of  their  communicating  with  the  joint.     Thus, 
blistering  and  absolute  rest  of  the  arm  ai*e  the  best  means  to  employ, 
the  bursa  being  opened  only  when  obstinate,  and  when  bulging  in  front 
of  the  deltoid  tendon  over  the  bicipital  groove  exists  j   from  one  of 
these  bursa?  on  two  occasions  I  have  evacuated  within  three  mouths 
more  than  half  a  pint  of  bursal  fluid,  filled  with  melon  seed  bodies,  a 
recovery  subsequently  taking  place.     Such  an  operation  should,  how- 
ever, be  done  only  after  grave  consideration. 

Another  extensive  bursa,  situated  beneath  the  extensor  muscles  of  the  inflammation 
thigh,  is  not  infrequently  the  seat  of  acute  or  subacute  inflammation,  of  bursa 
and  such  cases  have  been  mistaken  for  inflammation  of  the  joint.     The  ^JJ^JJi-  ^f 
diagnosis  ought  not,  however,  to  be  diflicult,  for  in  the  bursal  enlarge-  thigh, 
ment,  however  great,  the  bulging  of  the  cavity  will  seldom  extend  be-  Differential 
yond  the  upper  border  of  the  patella ;  it  will  not,  as  in  joint  disease,  ^**P«>sis. 
extend  to  either  side  of  that  bone  and  below  it. 

Fluctuation,  moreover,  will  only  be  felt  above  the  joint,  and  not 
obliquely  through  it.  When  the  patient  stands,  the  difference  between 
the  distension  of  the  bursal  sac  and  that  of  the  synovial  will  be  at 
once  manifested.  With  this  enlargement  there  may  be  some  stiffness 
of  the  joint,  but  always  mobility.  At  times  this  bursa  becomes  the 
seat  of  suppuration,  when  the  necessity  of  a  correct  diagnosis  is  more 
important  on  account  of  treatment.  In  all  cases  it  is  necessary  to 
maintain  rest,  blif^ters,  &c.,  aiding  the  absorption  of  the  fluid.  In 
obstinate  cases,  when  the  bursa  is  very  tense,  the  cavity  may  be 
tapped,  and  when  it  suppurates,  freely  opened,  but  neither  of  these 
operations  should  be  undertaken  without  a  strong  necessity,  for  suppu- 
rative inflammation  of  the  bursa  may  extend  to  the  joint  with  a  fatal 
result.  I  have,  however,  tapped  such  a  bursa  in  a  woman,  a)t.  35,  and 
drawn  off  eight  ounces  of  a  thick,  grumous-looking,  semi-purulent  fluid 
with  success ;  and  in  a  second  case,  in  a  woman,  set.  50,  I  made  a  free 
incision  into  the  bursa  and  evacuated  many  ounces  of  pus  and  blood, 
as  in  a  hematocele,  a  good  recovery  taking  place. 

The  deep  bursa  between  the  ligamentnm  patellss  and  the  bone  is  very  Bona 
liable  to  inflame  and  enlarge,  and  this  gives  rise  to  pain  which  is  often  |>^eath 
mistaken  for  joint  disease ;  this  pain  is,  however,  always  local  over  the  pSefSe!.*"" 
bursa,  and  is  aggravated  by  the  patient  attempting  to  raise  the  extended 
leg,  this  point  indicating  the  seat  of  the  disease.     It  is  a  very  trouble- 
some aflection,  and  when  established  it  is  to  be  only  tceat«il  vOk^^fiMr 
fully  by  means  of  blisters  and  rest  with  the  \eg  ou  «l  «^^i\i. 
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The  buna  situated  over  the  upper  part  of  the  taberoeity  of  the  os 
ealcis,  between  the  bone  and  the  teudo  Achillis,  is  sometimes  inflamed, 
and  gives  rise  to  a  marked  projection  in  the  part ;  it  causes  pain  and 
lameness.  It  is  readily  cured  by  absolute  rest,  the  foot  and  leg  being 
fixed  on  a  splint,  and  by  the  application  of  blisters  when  the  case  is  slow. 

The  bursa  in  the  popliteal  space  connected  with  the  biceps  or 
temi-membranosns  muscle  is  frequently  enlarged,  and  may  from  mere 
effusion  attain  a  large  size.  At  times  it  may  even  consolidate  as  its 
fellow  over  the  patella,  and  appear  as  a  solid  tumour.  I  have  seen 
this,  however,  on  only  one  occasion.  It  is  to  be  dealt  with,  like  other 
bursse,  by  restraining  the  movement  of  the  muscle  and  the  application 
of  repeated  blisters ;  in  extreme  cases  tapping  may  be  performed ;  but 
the  student  should  remember  that  these  bursse  very  commonly  communi- 
cate with  the  knee-joint,  and  should  they  do  so  any  tapping  or  more 
active  surgical  treatment  may  be  followed  by  the  destruction  of  the  joint. 
Thus,  in  a  case  which  was  under  my  care  some  years  ago,  in  which  by 
repeated  blistering  the  tumour  disappeared  for  a  time  only  to  recur, 
a  surgeon  was  induced  to  tap  and  subsequently  incise  the  cyst,  after 
which  acute  suppuration  of  the  part  occurred,  which  in  the  end  com- 
pelled amputation. 

The  case  of  solid  bursa  above  mentioned  occurred  in  my  own  practice  ; 
I  mistook  it  for  a  tumour,  having  punctured  it  with  a  needle  without 
any  flow  of  fluid.  It  was  in  a  man  of  middle  age,  and  had  been  growing 
for  about  ten  years ;  it  was  the  size  of  a  fist,  filling  the  politeal  space,  solid 
and  moveable.  I  found  that  it  was  connected  with  the  inner  ham- 
string tendon  only  on  making  the  attempt  to  remove  it;  on  recognising 
its  nature  I  took  away  a  large  portion  of  the  mass  down  to  its  central 
cavity,  which  was  the  size  of  a  nut ;  I  left  the  deeper  part.  Suppura- 
tion, however,  subsequently  attacked  the  knee-joint,  for  which  ampu- 
tation was  required.  I  am  unable  to  point  out  how  a  correct  diagnosis 
is  to  be  made  in  such  a  case  as  tlii$>,  but  the  record  of  the  fact  that  a 
solid  bursa  may  exist  in  this  locality  and  the  unfortuuate  result  which 
accrued  upon  operation  in  my  case  may  be  of  value.  Holmes  draws 
attention  to  a  valuable  paper  by  M.  Foucher  on  this  subject  in  the 
*  Archives  Gen^rales  de  M^d.,'  1856. 

A  bnrsa  also  naturally  exists  in  connection  with  and  beneath  the 
tendon  of  the  psoas  muscle  as  it  passes  over  the  arch  of  the  pelvis ;  this 
also  may  communicate  with  the  hip-joint.  When  distended  with  fluid 
it  will  give  rise  to  a  swelling  in  the  upper  part  of  the  thigh,  on  the 
inner  side  of  the  femoral  vessels ;  it  will  be  soft  and  fluctuating,  but 
will  not  receive  any  impulse  on  coughing,  as  a  psoas  abscess,  for  which 
it  is  apt  to  be  mistaken. 

The  bursa  between  the  tendon  of  the  gluteus  maximns  and  trochanter 
may  also  inflame  and  suppurate,  and  when  it  does  it  gives  rise  to  a 
troublesome  and  often  dangerous  affection.  When  suppuration  takes 
place  an  opening  may  be  made,  and  it  should  be  a  free  one,  but  the 
thigh  should  be  well  fixed.  When  suppuration  does  not  occur  naturally 
the  Surgeon  should  not  open  the  bursa,  but  be  content  to  keep  the 
limb  at  rest  and  blister  the  swelling. 

Ganglion. 
This  is  met  with  in  two  forms,  the  one,  the  more  common,  as  an 
encysted  swelling  connected  with  the  sheath  of  a  tendon ;  the  second 
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as  a  more  diffused  swelling,  involving  the  theca  of  one  or  of  many  ten-  DiifMcd. 
dons,  those  of  the  wrist  being  the  most  commonly  affected;  the  flexors 
being  more  frequently  so  than  the  extensors.  I  have,  however,  seen  it 
in  the  extensors  of  the  toes,  beneath  the  annular  ligament  of  the  ankle ; 
it  may  attack,  however,  any  tendon.  Ganglion  is  always  the  result  of 
strain  or  over-action  of  the  tendons. 

The  localised  form  of  ganglion  is  more  common  on  the  dorsal  aspect  Local, 
of  the  wrist  than  anywhere  else,  although  not  rarely  it  is  connected 
with  the  flexor  tendons  j  it  appears  as  a  globular  or  irregularly  cystic, 
tense  swelling  of  the  part.  At  times  it  is  very  hard,  at  others  fluctuat- 
ing and  soft.  When  of  good  size  it  may  be  translucent.  Pressure  upon 
it  to  any  extent  causes  pain,  severe  pressure  sickening  pain,  even  faint- 
ing and  vomiting.  Those  in  the  palm  of  the  hand,  about  the  head  of 
the  metacarpal  bones,  are  the  most  painful.  At  times  ganglion  is 
painless,  causing  only  some  weakness  of  the  wrist. 

A  large  ganglion  occasionally  forms  behind  the  external  malleolus 
connected  with  tlie  peronei  tendons ;  it  is  to  be  touched  with  care. 

The  diffused  or  compound  ganglion  varies  in  its  symptoms,  according  Symptomi  of 
to  the  number  of  tendons  that  are  involved ;  when  one  only  is  affected  Jhc  diffoaed 
it  may  appear  as  a  deep- seated,  fluctuating,  irregular  swelling  in  the  °""' 
course  of  the  tendon,  the  amount  of  swelling  and  deformity  depending 
entirely  upon  its  size.     The  swelling,  when  many  tendons  are  involved, 
will  be  diffused ;  when  the  whole  of  the  flexor  tendons  are  implicated 
it  will  occupy  both  the  palm  of  the  hand  and  the  forearm  above  the 
wrist.     In  theVase  illustrated  in  Fig.  359,  taken  from  a  woman,  aet.  49, 
sent  to  me  by  Dr.  Lovegrove,  now  of  Hythe,  all  the  flexor  tendons 

Fig.  359. 


Ganglion  iuvolving  all  the  flexor  tendons  of  hand  and  wrist. 

were  involved  to  un  extreme  degree.  In  such  cases  as  these  the  foreign  Melon-ieed 
bodies,  commonly  called  "  melon-seed  *'  bodies,  are  usually  present ;  bodies, 
they  may  frequently  be  made  out  to  exist  by  the  Surgeon  when  ascer- 
taining the  presence  of  fluctuation  from  above  and  below  the  annular 
ligament  of  the  wrist,  by  firm  pressure  alternately  applied  in  this  direc- 
tion ;  the  pressure  exciting  a  peculiar  rough  scrooping  sensation,  which 
is  caused  by  these  loose  bodies  passing  along  the  thec89  of  the  tendons 
beneath  the  ligament. 

Treatment. — The  local  ganglion,  when  first  formed,  may  often  be  Treatment, 
cured  by  the  application  of  a  blister  and  by  rest  of  the  tendon,  secured 
by  means  of  some  splint,  but  when  it  has  existed  for  some  tuna  «q£.^ 
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treatment  is  aseless.  When  it  can  be  ruptured  by  pressure  applied  by 
grasping  the  flexed  hand  with  both  hands  and  by  one  thumb  superposed 
upon  the  other  over  the  ganglion,  a  cure  may  often  be  effected ;  firm 
pressure  being  subsequently  kept  up  by  means  of  a  pad  of  lint  and 
strapping.  When  this,  however,  fails,  the  ganglion  should  be  punctured 
Bubcutaneonsly  by  means  of  a  spear-shaped  needle  or  fine  tenotomy 
knife,  its  contents  squeezed  ou^  and  pressure  applied  by  lint  and 
strapping,  as  before.  When  success  does  not  follow  this  treatment  a 
silk  seton  may  be  introduced,  the  hand  being  kept  quiet  on  a  splint. 
The  seton  should  be  removed  as  soon  as  suppuration  has  been  estab- 
lished. This  treatment  should  not,  however,  be  employed  unUl  all 
minor  means  have  failed,  for  it  is  at  times  followed  by  diffused  inflam- 
mation of  the  theca  of  the  tendon  with  all  its  dangers. 
Of  the  The  difltised  or  compound  ganglion  is  a  dangerous  thing  to  deal  with ; 

diffosed         that  is,  any  interference  with  it  may  be  followed  by  severe  inflammation 
form.  Qf  ,m  f^Q  thecffi  involved,  and  thus  limb  and  life  be  jeopardised.    But 

this  result  is  not  common  when  proper  precautions  are  taken  to  guard 
against  it.  The  risk  of  such  a  thing  should,  however,  always  be 
laid  before  the  patient  by  the  Surgeon  before  any  operation  is  ar- 
ranged. 

The  only  effectual  way  of  dealing  with  this  affection  is  by  incision. 
To  do  this  the  Surgeon  should,  for  some  five  or  six  days  before,  fix  the 
hand  and  forearm  upon  a  splint ;  he  should  make  a  clean  cut  into  the 
affected  theca,  free  enough  to  allow  of  the  ready  escape  of  all  the  gan- 
glion contents,  without  any  f  orbible  manipulation.  When  many  thecse 
are  involved  more  than  one  incision  is  called  for ;  the  incision  should  be 
always  made  in  a  vertical  direction  over  the  tendons,  and  both  above  and 
below  the  annular  ligament  when  the  disease  extends  up  the  arm. 
After  the  operation  the  wound  should  be  dressed  with  water  dressing 
and  the  splint  kept  on,  movement  of  the  finger  being  allowed  after  the 
lapse  of  a  few  days,  when  the  fear  of  diffused  suppurative  inflammation 
has  passed  away.  In  the  severe  example  of  the  affection  illustrated  in 
Fig.  359,  this  practice  was  adopted  with  success,  and  in  several  others, 
of  a  less  severe  character,  I  could  record  the  same  result.  I  have  never 
had  occasion  to  divide  the  annular  ligament. 
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CHAPTER  XXIX. 
DEFORMITIES,  CLUB-FOOT,  AND  0IITH0F2DIC  •fiUBGEST. 


Ualformations. 

Malfonnations  of  the  limbs  remain  to  bo  noticed,  those  of  special  Their 
parts  having  received  attention  under  other  headings.  vsrietiei. 

Fio.  360. 


Types  of  the  different  kinds  of  deformities  of  the  hands  and  feet 

They  may  roughly  be  cUssed  as  being  due  either  to  excest  or  hyper- 
trophy or  to  deficiency. 

Unnatural  adhesion  between  parts  is  not  rare,  and  maldevelopmcnt 
in  some  odd  way  is  occasionally  met  with. 

As  examples  of  excess  of  development^  supemnmerary  fingers  or  toes  Excess  of 
are  the  most  common,  the  supernumerary  digits  being  more  or  less  denlopwent. 
well  formed  or  rudimentary;   appearing  either  as  skin  appendages 
(8,  9,  Fig.  360)  or  being  more  like  cleft  phalanges,  with  common 
metacarpal  or  metatarsal  bones  (2,  6,  7»  Fig.  860).    The  thumb  is  very 
eommonly  deft. 

Thus  out  of  twenty  cases  of  supernumerary  fingers  and  toes  oonseea- 
tiTely  noted  eight  were  of  the  thnmb,  and  four  ol  t])Ek%  ^k&!{|a»  i^finfe^ 


aoo 


DEFORMITIES. 


Treatment. 


Webbed 
digits. 


Treatment. 


Deficiency  of 
parti. 


three  of  the  toes  alone,  and  five  of  the  fingers  and  toes  together,  the 
deformity  being  symmetrical  in  six  of  the  cases.  Occasionally  super- 
numerary fingers  or  toes  have  perfect  metatarsal  or  metacarpid  bonea, 
and  more  rarely  the  hand  may  be  doable.  Murray,  of  Brighton,  has 
recorded  such  a  case  (<  Med.-Chir.  Trans.,'  vol.  xlvi). 

Hypertrophy  of  extremities  is  met  with,  either  of  whole  limbs  or 
parts  of  limbs ;  in  drawing  10,  Fig.  360,  hypertrophy  of  one  finger  is 
shown  associated  with  deficiency  of  others,  but  the  hypertrophy  is  a  type 
of  the  affection  that  is  met  with  in  practice,  whether  of  a  digit  or  ex- 
tremity. 

Tbbatment. — Rudimentary  fingers  and  toes  may  be  fearlessly  excised 
when  they  appear  as  skin  appendages,  but  when  they  exist  as  bifid 
phalanges  great  care  is  called  for  in  their  treatment,  on  account  of 
the  frequency  of  there  being  a  common  joint  to  the  two  digits.  Under 
these  circumstances  the  Surgeon  should  consider  well  the  question  of 
amputation ;  and  should  he  decide  upon  performing  it  it  wUl  be  wise 
to  cut  the  supernumerary  digit  off  some  little  distance  from  the  joint, 
leaving  a  stump,  the  stump  as  a  rule  subsequently  withering. 

Hypertrophied  extremities  may  be  removed  when  they  are  sources  of 
great  inconvenience,  but  not  otherwise. 

Webbed  fingers  and  toes  are  another  common  deformity.  At  times 
all  the  digits  of  one  or  both  hands  or  feet  are  webbed,  but  more  com- 
monly two  only  are  involved.  Thus,  I  have  seen  the  thumb  and  index- 
finger  webbed  in  one  case  (No.  3,  fig.  360) ;  the  ring  and  middle 
fingers  of  both  hands  (No.  4),  und  the  second  and  third  toes  of  both 
feet  in  another.  In  one  instance  the  toes  of  one  foot  were  webbed, 
and  the  fingers  of  the  hands  more  or  less  truncated.  In  another,  with 
webbed  toes  on  both  feet,  there  was  a  supernumerary  right  thumb. 

Indeed,  where  a  disposition  to  deformities  shows  itself  several  varie- 
ties of  deformity  may  co-exist  in  the  same  subject. 

Tkeatment. — For  the  hand,  when  the  fingers  are  well  formed,  the 
Surgeon  should,  if  possible,  divide  the  web,  but  under  other  circum- 
stances it  is  more  prudent  to  leave  it  alone.  When  the  web  is  a  very 
narrow  one  the  Surgeon  can  do  nothing  but  divide  it,  but  before 
doing  so  he  ought  to  establish  a  good  opening  at  the  base  of  the  cleft 
to  prevent  the  subsequent  closure  of  the  wound.  This  can  be  very 
efficiently  effected  by  means  of  the  galvanic  cautery  or  otherwise,  and 
the  subsequent  introduction  into  the  opening  of  a  piece  of  aluminium 
wire,  the  wire  being  kept  in  till  the  wound  has  cicatrised  and  become 
as  thoroughly  established  as  an  ear-ring  hole. 

When  this  step  of  the  operation  has  been  effected  the  cleft  may  be 
fearlessly  divided. 

When  the  web  is  broader  and  more  material  exists  for  the  Surgeon's 
manipulation  the  best  plan  to  adopt  is  to  split  the  web  transversely 
between  the  fingers,  and  to  turn  one  flap  of  skin  round  one  finger  and 
the  other  flap  round  the  second,  stitching  the  edges  of  the  flap  to  the 
skin  of  the  finger. 

Webbed  toes  need  no  surgical  interference. 

Absence  of  parts  cannot  surgically  be  remedied.  In  No.  13,  fig.  360, 
there  was  an  absence  of  a  thumb,  but  by  way  of  compensation  an  extra 
finger  was  given.  In  No.  14  the  ring-finger  was  absent,  but  the  index 
and  middle  were  hypertrophied. 

At  other  times  limbs  are  truncated  as  if  from  intra-utorine  amputation, 
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and  in  rarer  cases  bones  and  joints  seem  to  be  deficient.  Thas,  in  a 
male  subject  I  bad  under  care  some  years  ago  the  right  arm  was 
shortened  as  if  amputated  above  the  elbow^  and  the  right  lower  ex- 
tremity was  represented  by  one  short  bone,  with  a  foot  that  would  have 
been  called  peif  ect  if  the  little  toe  had  not  been  absent. 

These  cases  are  mentioned,  however,  onlj^  as  curiosities.  They  are 
beyond  the  pale  of  the  Surgeon's  art. 

Clawlike  extremities,  as  represented  in  Xos.  1,  11  and  12,  Fig.  360,  Mil- 
are  very  curious ;  No.  1  represents  the  hands  of  George  N — ,  set.  7  devdopment. 
weeks,    the  third  child    of  well-made   parents,   the    other  children 
being  natural.     Very  little   power   existed  in  the  claws,  one   finger 
alone  being  of  use.    The  child  in  other  respects  was  well  made  and 
intelligent. 

Nos.  11  and  12  were  taken  from  Edwurd  E — ,  ajt.  4,  one  of  eight 
children,  three  being  boys  and  five  girls,  one  brother  having  precisely 
the  same  deformity.     The  parents  were  well  made. 

The  hands.  No.  11,  had  apparently  but  three  metacarpal  bones ;  the 
wrist  and  carpal  joints  being  normal ;  the  solitary  digit  had  much 
power.  The  feet.  No.  12,  were  still  more  oddly  made;  in  both,  the 
tarsal  bones  seemed  to  be  natural,  but  on  the  right  foot  the  metatarsal 
bones  were  confused  together.  The  digits  had  good  power ;  nothing 
could  be  suggested  for  the  patient's  benefit. 

Hereditary  nature  of  deformities. 

The  hereditary  nature  of  deformities  is  generally  recognised,  although  Heredity, 
in  the  history  of  such  cases  it  is  exceptional  for  such  a  tendency  to  be 
traced.     When,  however,  it  is  made  out  it  is  as  a  rule  remarkable.     De- 
formities, when  inherited,  are  also  as  a  rule  of  a  like  kind.     ThuR,  de*  Oenenlly  of 
formities  of  th«>  genital  organs  are  passed  on  to  succeeding  generations,  like  kind, 
as  is  the  disposition  to  harelip  or  webbed  lingers,  &c. 

Exceptions  to  this  rule  are,  however,  mot  with.     Thus,  in  a  family  of  Exceptions  to 
twelve  children  two  out  of  four  boys  had  harolip  and  fissured  palate*      * 
and  one  out  of  eight  girls  had  hypertrophy  of  the  right  lower  extremity, 
with  atrophy  of  tlie  right  great  toe.    The  father  of  this  family  had  a 
supernumerary  little  finger  on  one  hand. 

A  female  child,  one  of  five,  the  other  four  being  well  made,  had  hy- 
pertrophy of  the  two  inner  toes  of  the  left  foot.  They  were  at  five 
weeks  old  as  large  as  the  toes  of  an  adult,  and  as  well  made.  The 
parents  had  no  deformity,  but  the  father's  maternal  grandfather  had  a 
double  thumb. 

A  boy  had  a  double  thumb  on  one  hand  and  a  web  between  the 
second  and  third  toes  of  both  feet.     His  father  had  webbed  toes. 

These  exceptions  to  the  rule  above  given  are,  however,  rare. 

As  illustrations  of  the  rule  the  following  cases  have  been  extracted  Examples  of 
from  mj  note-books.    A  man  had  six  perfect  toes  on  each  foot,  and  six  ^^* 
perfect  fingers  on  each  hand ;    he  was  one  of  ten  children,  all  having 
the  same  deformity.     The  parents  of  these  children  were,  however,  well 
made. 

A  female  child  had  left  equino- varus ;  she  was  one  of  eight  children,  the 
other  seven  being  well  made.  The  parents  had  no  such  deformity,  but 
the  mother's  father  had  double  talipes,  and  she  had  two  brothers  and 
one  sister  so  deformed. 

A  man  had  scrotal  hypospadiasis,  and  was  one  of  nine.  Both  his 
parents  were  well  formed,  and  no  history  of  de£oim\t>{  Qn»x\<i^\M  Vc^sfti^. 


302 


CLUB-POOT. 


backwards.    One  of  his  sisters  had  harelip  and  two  of  his  brothers  were 
deformed  as  he  was,  one  having  passed  as  a  female  till  he  was  eighteen 
years  of  age.    Two  other  brothers  and  three  sisters  were  natural,  but 
each  of  these  brothers  had  a  son  a  hypospadiac. 
These  cases  are  very  striking. 


General 
remarkf. 


Paralytic 
diitoTtions. 


Spasmodic 
distorfcionB. 


Little's 
views. 


Club-foot. 

When  paralysis  takes  place  of  a  single  muscle  or  of  a  g^np  of  muscles 
functiooaily  associated,  the  opposing  muscle  or  group,  losing  ant4igonism, 
acts  uncontrolled,  and  as  a  consequence,  contraction  or  deformity  is 
liable  to  be  produced,  the  deformities  resulting  from  this  class  of  cases 
being  designated  paralytic  dUtortioru. 

When  a  muscle  or  a  group  of  muscles,  from  whatever  cause,  acts 
spasmodically  with  an  active  tonic  contraction,  or  a  slow  and  progressive 
one,  quite  irrespective  of  the  will,  or  but  slightly  influenced  by  it,  and 
in  this  way  overcomes  the  opposing  muscle  or  group  of  muscles,  defor- 
mities may  likewise  be  produced,  such  cases  being  called  tpaatic  or 
spasmodic  distortions. 

In  the  first  class  the  degpree  of  deformity  depends  much  upon  the  de- 
gree of  paralysis  that  is  present,  and  in  the  second  class  upon  the 
amount  of  spasm  or  contracting  force  of  the  muscles  involved.  Some 
Surgeons  would  class  all  deformities  in  the  first  group,  but  this  view  is 
incorrect. 

Both  classes  may  be  congenital  or  acquired;  in  the  congenital 
greater  changes  take  place  in  the  conformation  of  the  bones  than  in 
the  acquired,  these  changes  depending  much  upon  the  intensity  of  the 
muscular  action,  but  more  upon  the  period  of  life  at  which  they  com- 
menced. 

"  It  seems  as  if  in  congenital  club-foot  and  analogous  distortions  a 
stimulus  or  irritant  were  present  in  the  medulla  spinalis,  acting  upon 
certain  ganglionic  cells  there,  which  keeps  the  affected  muscle  in  a 
state  of  tonic  contraction,  yet  not  sufficient  to  neutralise  the  stimulus 
of  the  will  within  the  limits  of  movement  permitted  by  the  structural 
shortening  of  the  member.  Many  non-congenital  spastic  contractions 
appear  allied  to  the  condition  which  prevails  in  some  states  of  chorea, 
in  which,  when  the  will  would  permit  or  cause  contraction  or  relaxa- 
tion of  a  particular  muscle,  an  involuntary  influence  excites  contrac- 
tion, interferes  with,  and  frustrates  the  voluntary  effort.  In  more 
intense  spasmodic  contractions  the  will  is  entirely  overpowered 
before  structural  shortening  supervenes  to  effect  the  same  end."— 
Utile. 

As  an  extra  argument  in  favour  of  this  view  the  fact  may  be  adduced 
that  club-foot  often  co-exists  with  other  deformities,  such  as  spina  biflda 
and  club-hand,  &c.  "  Congenital  and  non-congeuital  club-foot  spring 
from  analogous  causes." 

Wlien  these  muscular  contractions  are  powerful  enough  or  continue 
long  enough  to  alter  the  natural  position  of  a  part,  deformity  is  said  to 
exist,  and  according  to  its  seat  or  form  has  it  a  special  name. 

To  Stromeyer  abroad  and  to  Little  in  this  country  are  we  chiefly  in- 
debted for  most  of  our  knowledge  upon  this  matter,  although  in  more 
recent  times  Tamplin,  Lonsdale,  W.  Adams,  Brodhurst,  and  others, 
bare  added  mnch  to  the  subject. 
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Stromeyer,  however,  in  1831,  only  followed  Delpech  in  1828,  thig 
great  Surgeon,  following  a  greater  one — John  Hunter — who  in  1794 
had  established  the  principle  of  subcutaneous  surgery,  when  he  divided 
injuries  to  sound  parts  into  two  divisions  and  established  this  principle, 
that — "  The  injuries  of  the  first  division,  in  which  the  parts  do  not  com- 
municate externally,  seldom  inflame,  while  those  of  the  second  com- 
monly both  inflame  and  suppurate." 

Club-foot  may  be  divided  into  four  typical  forms  : — 
Talipes  equinus,  in  which  the  heel  is  nimply  drawn  up  by  the  con- 
traction of  the  muscles  of  the  calf  (Fig.  361  j. 

Fio.  361. 


Club-foot. 
Itsfonns. 


Talipes   EqmmiB. 


CongtniCtLL 


ActyuirtcL 


Talipes  varus,  in  which  the  foot  is  drawn  inw|irds  to  different  de- 
grees (Fig.  362). 

Talipes  valgus,  in  which  the  foot  i«  turned  out  (Fig  364). 

And  talipes  calcaneus,  in  which  the  foot  is  drawn  up  and  the  heel 
depressed  (Fig.  365). 

Combinations  of  these  forms  are  commonly  seen  ;  thus,  we  have  T,  Combinn- 
equino-varuSf  when  the  foot  is  turned  in  and  heel  drawn  up  (Fig.  363);  tiona. 
T.  equinO'Valgus,  when  the  foot  is  turned  out  and  the  heel  drawn  up; 
T.  calcaneo-varus  and  calcaneo-calgus  being  terms  applied  when  the 
heel  is  depressed  and  foot  turned  in  or  out. 

Talipes  varus  is  the  usual  congenital  form,  but  any  may  exist,  talipes 

f  10.  362. 
Co7i£f€tti.tal     \^urus. 


Three  grades  of  lererity. 

equinus  and  equino-vanu  and  valgus  being  the  more  oommon  acq^ui^d 
forms. 
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T.  eqoinus 
the  more 
common 
acquired 
form. 


T.  varoa  the 

more 

common 

congenital 

form. 


Tnhpei 
valgus. 


Talipes 
calcaneus. 


In  valguM  the  percmei  mufldes  are  chiefly  involved ;  in  varus  the  ad- 
ductors, particnlailj^l^e  two  tiHals ;  in  equinua  there  is  contraction  of 
the  muscles  of  ihe  ildf  throu^  the  tendo  Achillis ;  and  in  caUaneua 
paralysb  of  the  same  group. 

Club«lMit  is  often  hereditary,  and  is  more  prone  to  attack  the  male 
hranches  ft  a  family  than  the  female,  and  in  this  respect  seems  to  follow 
the  ordinaiV  law  of  all  deformities.  In  a  case  under  my  care  of  talipes 
varus  the  child's  father,  grandfather,  and  great  grandfather,  on  the 
father's  side,  had  congenital  talipes,  none  of  the  female  hranches  of  the 
respective  families  heing  deformed. 

'*  It  is  convenient,  for  practical  purposes,  to  divide  congenital  cluh- 
foot  into  three  degrees  of  severity :  the  slightest  that  in  which  the 
position  of  the  front  of  the  foot,  when  inverted,  is  such  that  the  angle 
formed  hy  it  with  the  inside  of  the  leg  is  greater  than  a  right  angle, 
and  in  which  the  contraction  is  so  moderate  that  the  toes  can  easily  he 
hrought  temporarily  by  the  hand  of  the  Surgeon  into  a  straight  line 
with  the  leg,  and  the  heel  be  depressed  to  a  natural  position.  The 
second  class  includes  those  in  which  the  inversion  of  the  foot  and 
elevation  of  the  heel  appear  the  same  or  little  greater  than  in  those  of 
the  first  class,  but  in  which  no  reasonable  effort  of  the  Surgeon's  hand 
will  temporarily  extinguish  the  contraction  and  deformity.  The  third 
class  comprises  those  in  which  the  contraction  of  the  soft  parts  and 
displacement  of  hard  parts  reaches  the  highest  degree,  so  that  the 
inner  margin  of  the  foot  is  situated  at  an  acute  angle  with  the  inside 
of  the  leg,  sometimes,  or  even  almost  in  contact  with  it.  Cases  of  the 
first  and  second  grades  may  be  respectively  converted  into  the  second 
and  third  grades  by  delay  in  the  application  of  remedies,  and  by  the 
effects  of  improper  locomotion." — Little. 

Talipes  equinus  is  the  most  common  form  of  the  acquired  talipes,  al- 
though Little  positively  declares  it  is  at  times  congenital ;  it  is  found 
in  every  degree,  from  the  inability  to  flex  the  foot  beyond  a  right  angle 
to  a  pointing  of  the  toes,  necessitating  the  patient  walking  upon  the 
heads  of  the  metatarsal  bones  and  phalanges,  the  head  of  the  astragalus 
projecting  prominently  on  the  dorsum  of  the  foot.  Fig.  361  illustrates 
the  medium  and  extreme  forms. 

Talipes  varus  is  the  more  common  congenital  form.  Fig.  362  illus- 
trates it  in  three  degrees  of  severity. 

It  is  very  frequently,  however,  combined  with  T.  equinus,  as  seen  in 
Fig.  363.  The  arrows  in  the  figure  indicate  the  direction  of  the  con- 
vexity of  the  tarsus  and  metatarsus  forwards  and  outwards;  the 
perpendicular  line  through  the  axis  of  the  limb  shows  the  extent 
of  the  inward  deviation  of  the  metatarsus,  by  which  the  base  of  the 
little  toe,  being  brought  completely  beneath  the  axis,  has  to  support 
the  entire  weight  of  the  bod^'  in  walking. 

Talipes  valgus  may  be  of  all  degrees  of  severity ;  it  may  be  con- 
genital or  acquired,  these  two  varieties  presenting  very  different 
appearances.  Fig.  364  illustrates  the  congenital  form  in  two  degrees 
of  severity ;  and  the  acquired. 

Talipes  calcaneus  is  illustrated  in  Fig.  365. 

For  a  full  detail  of  the  anatomical  changes  of  the  foot  under  these 
different  conditions,  vide  Adams  in  *  Path.  Soc.  Trans.,*  vol.  iii. 

Before  pa?sing  on  to  the  treatment  of  these  affections  it  will  be  well 
to  consider,  however  briefly,  the  principle  upon  which  all  interference 
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mnst  be  based,  and  tbe  process  by  which  repair  tekes  place  affcer  the 
division  of  tendons. 

To  Paget  and  W.  Adams,  in  this  country,  we  Fio.  868. 

are  chiefly  indebted  for  our  knowledge  upon 
this  subject,  and  I  shall  use.  as  much  as  pos- 
sible, Adams's  description  of  this  process,  as 
published  in  1860  in  his  work  on  the  *  Repara- 
tive Process  of  Human  Tendons  after  Division,' 
his  investigations  having  confirmed  those  of 
Paget,  and  added  to  our  stock  of  knowledi^e. 

When  a  tendon,  such  as  the  tendo  Achillis,  is 
divided  subcutaneously,  the  divided  ends  se- 
parate— in  an  infant  for  half  an  inch,  and  in 
an  adult  from  one  to  two  inches,  the  degree 
depending  much  upon  the  healthy  condition 
of  the  divided  muscle  and  the  amount  of  move- 
ment subsequently  permitted  in  the  ankle-joint. 

The  reparative  process  begins  by  increased 
vascularity  in  the  sheath  of  the  tendon,  and  this 
is  followed  by   infiltration  of    a  blastematous  Frum  Little, 

material  into  its  meshes  or  spaces  between  its 
fibrous   elements;  this  material  exhibits  the  development  of  inna- 

Fio.  864. 


fiepairof 


CoM^ltitoX, 


Acquired^ 


merable  small  nuclei,  a  few  cells  of  large  size  and  irregukr  form, 
with  granular  contents, 

or,  perhaps,  with  one  or  Fio.  865. 

more  nuclei,  and  studded 
with  minute  molecules 
of  oil ;  but  a  blaste- 
matous material,  in  which 
the  cell  forms  do  not 
pass  in  development  be- 
yond the  stage  of  nuclei, 
appears  to  be  the  proper 
reparative  material  from 
which  new  tendon  is  de- 
veloped.   This  nucleated 

blastema  soon  becomes  vascular,  capillary  vessels  having  been  seen 
in  it  on  the  eighteenth  day ;  the  nuclei  assume  ttn  eils^ii^U^  v$\\!l^^^ 
VOL.  II,  ^^ 


Acf/uircil 

Taiijrrs    Calcaneus 
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When 
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or  oat-shaped  form,  and  are  seen,  affcer  the  addition  of  acetic  add» 
to  be  arranged  in  parallel  linear  Beries.  The  tissae  becomes  gradually 
more  fibrillated,  and  at  last  fibrons,  a  solid  bond  of  union  subse- 
quently forming  between  the  divided  extremities  of  the  tendon.  This 
is  tough  to  the  touch,  but  to  the  eye  presents,  even  for  at  least 
three  years,  a  greyish,  translucent  appearance,  which  distinguishes 
it  at  once  from  the  glistening  old  tendon.  This  new  tissue  remains 
during  life  as  a  permanent  one,  and  has  little  tendency  to  contiact 
subsequently.  Adams's  observations  led  him  rather  to  the  condusioii 
that  the  required  portion  of  new  tendon  is  to  be  obtained  during  a 
lengthened  period  of  formation,  that  is,  about  two  to  three  weeks, 
under  the  ordinary  conditions  of  health ;  but  in  paralytic  cases,  and  in 
others  of  feeble  health,  this  period  may  be  doubled. 

Adams  tells  us  also  that  the  divided  extremities  of  the  old  tendon 
take  no  active  part  in  the  reparative  process  during  its  earlier  stages, 
although  at  the  later  the  cut  ends  become  rounded  and  their  structure 
softened ;  they  become  enlarged  and  exhibit  a  tendency  to  split,  and 
thin  streaks  of  new  materia^  similar  to  that  already  described,  are 
seen  between  the  fibres;  by  these  means  the  ends  are  joined.  At  a 
later  period  the  bulbous  enlargement  gradually  diminishes. 

When  a  tendon  is  divided  a  second  time  there  is  but  little  separa- 
tion of  its  ends,  and  this  is  probably  due  to  adhesion  of  the  new  tendon 
to  the  neighbouring  fibro-cellular  tissue.  In  this  fact  is  found  an  ex* 
plana tion  of  the  ansatisfactory  results  of  second  operations. 

There  is  no  reason  for  believing  that  in  the  treatment  of  deformi- 
ties by  tenotomy  direct  approximation  and  re-union  of  the  divided  ex- 
tremities of  the  tendon  must  be  first  obtained,  and  that  the  required 
elongation  is  afterwards  to  be  procured  by  g^dual  mechanical  exten- 
sion of  the  new  connecting  medium,  as  we  would  stretch  a  piece  of 
india  rubber. 

Gradual  mechanical  extension  is,  however,  required,  in  cases  of 
long  ttandingy  as  in  those  of  congenital  origin,  to  forcibly  overcome 
ligamentous  resistance,  and  to  separate  the  ends  of  the  divided  tendons ; 
as  it  is  in  those  of  paralytic  and  of  non-congenital  origin  to  prevent 
the  too  rapid  separation  of  the  extremities  of  the  tendon.  The 
mechanical  extension  is  to  be  carefully  regulated  according  to  the  ac- 
tivity of  the  reparative  process,  as  indicated  by  the  amount  of  effusion 
into  the  sheath.  Blood  poured  out  into  the  sheath  and  any  inflamma- 
tory action  interfere  much  with  the  process  of  repair ;  any  causes  of 
general  feebleness,  coldness  of  the  limb,  too  early,  too  late,  or  too  for- 
cible extension,  having  a  like  effect.  With  these  remarks  the  operation 
itself  may  be  considered. 

Tbeatmbnt. — "The  indications,"  writes  Little,  "are  to  overcome 
the  shortening  of  the  muscles,  ligaments,  fascice,  and  integuments  on 
the  contracted  tide  of  the  member,  to  direct  the  bones  into  their  proper 
position,  to  educate  the  patients'  voluntary  use  of  the  parts,  to  give 
strength  to  the  muscles  and  ligaments  in  the  elongated  side  of  the 
member,  and  to  combat  the  tendency  to  relapse." 

To  fulfil  the  first  indications,  mechanical  means  are  often  sufficient ; 
and  when  these  fail,  or  are  inapplicable,  the  division  of  the  contracted 
structures  is  called  for.  To  carry  out  the  other,  mechanical  means  are 
also  of  value,  aided  by  general  measures,  and  more  particularly  by  gal- 
vanism of  the  weakened  muscles.    In  a  large  number  of  cases,  however. 
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instramentii  are  not  required,  and  nrach  less  tenotomy ;  for  in  any  eaie  Wheii 
of  congenital  or  infantile  talipea,  when  the  foot  can  be  brought  into  ^ 
the  normal  position  by  bat  little  force,  a  cure  can  with  some  coniideaoe  * 
be  promised  without  any  operation. 

In  the  very  simplest  cases  mere  friction  of  the  affected  limb,  and  the  Frietton^  he. 
daily  extension  of  the  contracted  tendons— the  nurse  or  parent  holding 
the  crooked  foot  for  some  ten  or  fifteen  minutes,  two  or  three  times  a 
day,  in  the  required  position — is  often  enough  to  effect  a  cure. 

In  the  next  class  of  cases,  which  are  slightly  worse  than  the  last,  in  Eztenskm  by 
which  the  foot  can  be  brought  with  gentle  force  into  its  natural  places  a  stnppiiif . 
cure  can  be  efiected  by  means  of  strapping  adjusted  in  the  fuhion  de- 
picted below  (Fig.  366)  ;  the  strapping  must  be  of  a  firm  nature ;  thai 
spread  on  linen,  as  made  by  Messrs.  Gerrard  and  Co.,  or  Leslie,  and  used 
at  Guy's  being  the  best.    The  first  piece  acts  as  a  kind  of  splint,  and  Byiplint 
the  second,  by  binding  down  the  first  to  the  ankle,  admits  of  any 
amount  of  force  requirml  to  bring  the  foot  in  or  out,  according  to  t£e 
nature  of  the  case.    In  a  still  more  severe  form,  where  the  former 
method  is  inapplicable,  a  small  tin  splint  covered  with  leather,  with  a 
screw  hinge  at  the  ankle,  such  as  that  advised  by  Little,  or  made  for 


Fio.  366. 


FioS67. 


Mode  of  stretchmg  foot  in  talipes  varos 
by  ttrapping. 


Splint  for  talipes. 


myself  by  Millikin,  of  St.  Thomas's  Street,  may  be  employed,  the  fbot 
being  forcibly  brought  into  the  required  position,  and  fixed  there  by 
strapping  (Fig.  867). 

In  the  worst  forms,  where  by  no  ordinary  force  the  foot  can  be  Tenotomy, 
brought  into  the  required  position,  the  division  of  the  shortened  tendon, 
tendons  or  fascia  is  to  be  performed,  no  more  structures  being  ^vided 
than  are  absolutely  essential. 

"  When  deciding  on  the  necessity  of  operation,  the  Surgeon  must  not  when 
be  guided  solely  by  the  external  configuration,  but  by  the  amount  i 
of  firm  resistance  opposed  to  restoration,  by  the  depth  of  the  furrows 
existing  in  the  sole  and  behind  and  above  the  heel,  and  by  t^e  degree 
of  tension  of  the  integuments  about  the  internal  malleolus.  The 
deep  clefts  or  furrows  in  question  denote  intensity  of  contraction  of 
musdes,  and  closer  adhesion  than  usual  of  integ^mooU  v^<^  \Mi£ak  \a 
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the  subjacent  soft  stractareg  and  bones.  They  probably  denote,  also, 
that  the  defonnity  dates  from  an  early  period  of  uterine  existence." — 
JUttle. 

In  all  cases  treatment  should  be  commenced  om.  soon  (upoatible.  The 
foot  of  the  youngest  infant  may  be  dealt  with  advantegeously  a  few 
days  after  birth  by  manual  extension,  and  within  a  week  extension  by 
•trapping  may  be  carefully  employed,  the  foot  being  looked  to  daily,  to 
see  that  no  sloughing  or  cutting  of  the  skin  by  the  strapping  takes 
place,  for  in  infants  the  tendons  yield  far  more  readily  than  they  do 
as  months  or  years  go  on»  and  with  care  no  harm  can  accrue  from 
nmple  mechanical  extension.    Even  splints,  cardTully  applied,  can  be 


Direction  as 
toadectum 
oftendona. 


OiTiaioBot 

tendo 

Acbillis. 


Wound  of 
tibial  artery. 


As  to  tenotomy,  there  is  no  reason,  in  a  healthy,  well-developed  babe« 
why  it  should  not  be  performed  within  the  monto,  when  it  is  clearly  a 
necessity,  that  is,  in  grave  deformities.  I  have  divided  the  tendo 
Acbillis  in  one  case  at  the  end  of  the  first  week  for  a  talipes  varus,  with 
an  excellent  result,  and  Mr.  Stromeyer  Little  has  operated  snccessfhlly 
within  twenty-four  hours  of  the  child's  birth. 

The  operation. — In  a  large  number  of  cases  of  congenital  varus  the 
division  of  the  tendo  Acbillis  is  enough,  the  foot  generally  being  capable 
of  restoration  to  the  required  position  by  mechanical  means,  after  di- 
vision of  the  tendon.  In  severe  examples  the  anterior  or  posterior 
tibials,  singly  or  together,  may  require  to  be  cut.  These  three  tendons 
may  be  divided  at  one  operation  in  average  cases,  although  in  the  severe 
Little's  advice  to  deal  with  the  tibial  tendons  first,  and  overcome  the 
inversion  of  the  foot,  and  at  a  later  date  divide  the  tendo  Acbillis,  is  a 
good  one.  The  value  of  this  proceeding,  Little  says,  consists  in  the 
fixed  OS  calcis  ofiering  a  resisting  point,  from  which  the  Surgeon 
is  enabled  to  stretch  out  and  unfold  the  contracted  inverted 
sole. 

Division  of  the  tendo  Acbillis.— The  patient  should  be  turned  over  on 
the  abdomen,  and  the  tendon  made  tense  by  means  of  au  assistant.  The 
Surgeon  should  then  insert  a  sbarp-peinted  knife  from  behind  for- 
wards by  the  side  of  the  tendon  as  far  as  its  anterior  surface,  when  it 
should  be  turned  laterally  in  front  of  the  tendon,  and  its  cutting  edge 
directed  backwards  towards  the  tendon,  when  with  the  slightest  sawing 
motion,  the  tense  cord  may  be  divided.  The  Surgeon  should,  during 
this  procedure,  keep  his  finger  upon  the  tissue  to  be  divided,  and  im- 
mediately on  the  withdrawal  of  his  knife  close  the  opening  with  his 
finger  or  thumb,  the  assistant,  at  the  moment  he  feels  resistance  cease^ 
relaxing  the  parts.  A  dossil  of  lint  is  then  to  be  applied  to  the  punc- 
ture, and  fixed  by  strapping,  and  this  dressing  should  be  left  for  three 
days.  Should  any  suspicion  exist  of  the  posterior  tibial  artery  having 
been  wounded,  as  indicated  by  arterial  haemorrhage  and  blanching  of 
the  foot,  the  dressing  should  be  left  on  for  at  least  a  fortnight,  and  all 
mechanical  treatment  postponed.  It  is,  however,  an  exceptional  cir- 
cumstance for  any  harm  to  follow  the  puncture  of  the  artery.  Little, 
with  all  his  experience,  says  he  has  only  once  seen  any  trouble  from 
this  circumstance. 

After  the  operation  the  foot  should  be  bound  to  a  flexible  metal 
splint,  in  its  deformed  position,  till  some  uniting  medium  has  formed 
in  the  tendon,  after  which  the  mechanical  treatment  may  be  com- 
menced. 
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Diyision  of  the  posterior  ti1)ial  tendon  should  be  performed  with  lMviti<m«r 
the  child  upon  its  back,  with  the  limb  to  be  operated  upon  rotated  well  2ju  ******* 
outwards.    The  Surgeon  should  take  charge  of  the  foot,  and  an  •«•  P**?.*" 


sistant  of  the  knee,  and  the  tendon  should  be  divided  about  one  inch, 
or  one  and  a  half  inch,  above  the  extremity  of  the  inner  malleolus. 
In  thin  subjects,  on  abducting  the  foot,  the  tendon  may  be  felt  at  the 
Spot  indicated ;  but  in  fat  person?,  and  when  the  tendon  cannot  be  made 
out,  the  Surgeon  knows  it  lies  along  the  inner  edge  of  the  tibia, "  exactly 
midway  between  the  anterior  and  posterior  borders  of  the  leg  on  its 
inner  aspect." 

At  this  spot  the  knife  is  to  be  inserted  perpendicular  to  the  surface 
through  the  fascia  for  about  half  an  inch,  this  opening  in  the  fascia 
being  made  sufficiently  free  to  admit  of  the  introdfiction  of  the  probe- 
pointed  knif^,  which  is  next  to  be  inserted.  This  knife  is  then  tx>  be 
introduced  perpendicularly,  close  to  the  bone,  and  between  it  and  the 
tendon  to  be  divided,  when  its  edge  is  to  be  turned  towards  the  tendon, 
and  the  operation  completed  by  a  slight  sawing  movement.  It  is  not 
always  necessary  to  change  knives  during  this  operation,  some  oper- 
ators, indeed,  never  do  so;  it  is  safer,  however,  to  adopt  the  practice  in 
fat  subjects  when  some  uncertainty  exists  as  to  the  exact  position  of 
the  tendon.  As  soon  as  the  tendon  has  been  divided,  a  dossil  of  lint  ii 
to  be  applied,  as  in  the  former  operation. 

Some  Surgeons  prefer  to  divide  the  tendon  of  the  long  flexor  muscle 
at  the  same  time ;  this,  however,  is  not,  as  a  rule,  necessary. 

Diyision  of  the  anterior  tibial  tendon  is  to  be  performed  with  the  ortlblalii 
patient  on  his  back  and  the  foot  extended,  the  tendon  being  in  this  JJ*^ 
way  made  prominent  in  front  of  the  inner  malleolus.    The  knife  should  *"***• 
be  inserted  at  this  point  behind  the  tendon,  and  its  edge  turned  for- 
wards, when  the  tight  cord  can  be  divided,  the  foot  being  at  once 
flexed,  and  the  punctured  wound  covered  with  lint  and  strapping. 
It  is  to  be  kept  in  a  splint  for  several  days,  as  after  division  of  the 
tendo  Achillis. 

When  all  these  tendons  are  divided  at  the  same  operation  the  afber- 
treatment  is  to  be  the  same. 

Biyiaion  of  the  peronei  tendons  for  talipes  valgus  is  easily  accom-  Of  this 
plished  by  adducting  the  foot  and  the  introduction  of  the  knife  behind  !»«"»«*• 
the  external  malleolus,  between  the  tendons  and  the  fibula,  the  tendons 
being  cut  on  turning  the  edge  of  the  knife  towards  them  with  a  saw- 
ing movement.  Some  Surgeons  advocate  a  higher  division  of  these 
tendons  to  obviate  their  retraction,  union  taking  place  between  the 
tendon  and  the  sheatb. 

It  is  unnecessary  to  describe  the  operation  for  division  of  the  plantar 
fascia  or  other  tendons ;  the  practice  in  all  is  to  be  conducted  on  prin- 
ciples identical  with  those  already  described. 

MscHAiacAL  TBBATMEiTT. — Howevcr  necessary  the  operations  already  Mechanicsl 
described  may  be,  in  any  given  case,  it  must  be  remembered  they  are  •PT"*" 
only  preparatory  to  the  mechanical  treatment  of  stretching  which  ii 
subsequently  to  be  carried  out;  that  they  are  not  always  necessary  has 
been  already  shown,  mechanical  treatment  being  at  times  amply  suffi- 
cient of  itself  to  efiect  all  the  Surgeon  wants. 

In  one  case,  after  the  division  of  the  rigid  tendon  or  tendons,  a  core 
may  be  effected  by  means  of  strapping,  as  already  iUnstrated  (Hg.  866)  | 
in  a  second  a  simple  inside  or  ontode  splint,  mtUfttiv^^\n|^QT\MB!^»%«^ 
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may  be  enoagh.  In  a  third  example  the  simple  splint  figpired  in  'Fig, 
867  answers  every  purpose;  while  in  a  fourth  Scaxpa's  shoe,  or  some  of 
its  modifications,  is  required.    (Fig.  368.) 

In  all,  the  principle  embodied  is  the  same,  the  stretching  of  the 

tendon,  the  separation  of  its  di- 
FiG.S68w  Tided  ends,  and  the  deposition 

of  new  material  between  tiiem. 
In  flJl  cases  the  splint  is  to  be 
applied  and  fixed  to  the  foot  in 
its  deformed  position,  and  the 
stretching  process  commenced  on 
the  third  or  fourth  day;  it  ought 
also  at  the  latest  to  be  completed 
by  the  second  week.  In  many 
examples  I  have  brought  the  foot 
into  position  at  once  on  the  third 
or  fourth  day,  and  with  only 
good  results.  Dehiy  in  this 
matter,  as  a  rule,  means  failure, 
for  the  new  tissues  soon  assume 
a  fibrous  character,  and  the  de- 
position of  new  material  takes 
place  only  during  the  early  days, 
after  the  operation.  In  adults, 
however,  the  mechanical  treat- 
ment may  extend  over  many 
months. 

Should  failure  follow  the  first  operation,  a  second  may  be  performed, 
but  the  hope  of  a  successful  issue,  under  these  circumstances,  is  far  from 
good. 

Barwell  has  recently  revived  the  old  practice  of  elastic  bands  to  stretch 
the  tendons  in  lieu  of  their  division,  and  in  some  cases  it  is  a  valuable 
practice,  but  as  a  substitute  for  tenotomy  it  is  not  to  be  recommended. 
Spurious  valgus,  or  flat-foot. 

This  requires  a  notice,  for  it  is  a  common  condition  and  causes  much 
distress ;  it  is  found  in  growing  boys  and  girls  who  stand  much  or  take 
too  much  exercise,  and  it  is  the  direct  resnit  of  the  giving  way  or 
yielding  of  the  ligamentous  and  fibrous  structures  of  the  sole  of  the 
foot  (Fig.  369),  the  arch  of  the  foot  sinking,  the 
foot  and  toes  everting,  and  the  peronei  muscles 
contracting  as  a  secondary  consequence.  In 
extreme  cases  the  movements  of  the  ankle- 
joint  are  seriously  interfered  with. 

When  only  slight,  it  can  readily  be  remedied 
by  simply  giving  rest  to  the  wes^ened  tissues, 
by  forbidding  standing,  and  allowing  only  gentle 
exercises,  and  by  the  use  of  tonics,  &c.,  during 
the  growing  period  of  life.  Mechanical  support, 
by  means  of  strapping,  at  other  times  gives 
great  comfort  and  does  good. 

In  a  worse  class  the  introduction  of  a 
light  steel  plate,  in  the  hollow  of  the  boot,  is  of  great  use  as  a 
supporL 
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It  U  only  in  Tery  neglected  cases  that  tenotomy  can  be  called  for, 
and  this  not  as  a  curative  means. 

In  examples  in  which  much  pain  exists  nothing  but  absolute  rest 
will  be  of  any  use ;  in  such  the  local  sig^is  of  inflammation  of  the 
over-stretched  parts  are  often  to  be  read,  when  fomentations,  &c.,  may 
be  employed. 

Knock-knee,  like  flat-foot,  is  due  to  the  mechanical  yielding  of  the  ^^ 
ligaments  of  the  knee-joint  from  want  of  power.    It  is  found  in  grow-  '■'B*'*' 
ing  boys  and  girls  who  stand  too  much,  or  carry  heavy  weights,  and  in 
those  of  feeble  power,  either  from  natural  or  acquired  causes.    It  ii 
not  rarely  seen  with  rachitis. 

It  is  to  be  treated  on  principles  based  upon  the  facts  just  briefly  ■ 
stated,  and  not  purely  by  mechanical  means.  To  put  irons  on  the  lions 
limb  of  a  feeble  subject  is  a  mistake,  for  where  the  child  is  too  weak  2!f!?i,| 
to  support  his  ovm  frame  without  injury,  to  give  him  more  to  carry  parSnlar 
must  be  hurtful.  Toung  children  should  be  taken  off  their  legfs  ustaiMes. 
as  much  as  possible  and  provided  with  proper  food,  and  such  tonic 
medicines  as  seem  requisite.  The  weakened  ligaments  should  have  time 
given  them  to  contract  and  become  strong.  Older  children  should  be 
Umited  in  the  amount  of  exercise;  rest  and  exercise  should  be  made  to 
alternate  at  regular  intervals.  When  walking  half  an  hour  causes  pidn 
or  aching,  something  less  should  be  allowed,  and  so  on.  Exercise  suffi- 
cient to  get  and  keep  the  muscles  in  order  may  be  allowed,  but  not 
sufficient  to  tell  upon  the  weakened  ligaments.  In  other  cases  strap- 
ping the  knees  may  be  of  great  use  as  an  additional  means ;  in  extreme 
cases  only  should  splints  or  irons  be  employed.  These  latter  instru- 
ments, when  used,  should  extend  from  the  pelvis  to  the  foot,  and  be 
well  jointed.  Double  splints  are  of  little  use  in  these  cases ;  in  the 
simple  they  are  not  wanted,  in  the  severe  they  are  useless.  When  the 
knees  give  out  instead  of  in,  from  the  same  cause,  the  same  principles 
of  practice  are  applicable. 

Besides  all  these  recognised  affections  there  are  many  other  conditioni  \ 
in  which  tenotomy  is  a  valuable  operation.    Thus,  in  the  contracted  ^^^'^^ 
limbs  which  are  associated  with  hip,  knee,  or  other  joint  disease,  it  is  diMwed 
often  necessary  to  divide  the  rigid  and  contracted  tendons  or  musdet  joints, 
that  forbid  the  limb  being  straightened  by  the  application  of  any 
ordinary  or  justiflable  force :  mechanical  means  can  then  complete  the 
object  the  Surgeon  has  in  view.    It  is  better  to  divide  a  tendon  than 
to  tear  it. 

Contractiont  of  the  fingers. 

In  this  affection,  where  the  flexor  tendons  and  the  palmar  fascia  to-  Contncted 
gether  produce  a  permanent  contraction  of  flrst  one  and  then  the  other  f 
finger,  so  as  to  draw  them  into  the  palm,  some  operation  is  called  for. 

This  affection  is  a  curious  one ;  it  generally  appears  in  the  little  finger,  ( 
and  subsequently  involves  the  ring-finger ;  often  it  attacks  both  hands, 
together  or  consecutively.  It  is  said  to  be  found  more  frequently  In 
gouty  or  rheumatic  subjects  than  in  others,  but  I  have  failed  to  find 
out  this  fact.  It  is  difficult  also  to  trace  the  origin  of  the  disease  to 
any  local  injury ;  in  fact  this  affection  is  somewhat  obscure.  It  may 
attack  the  middle  finger  or  any  or  all  of  the  fingers,  but  it  is  more 
oommonly  in  the  two  outer.  From  its  symmet^  it  has  probably  a 
constitutional  origin,  and  not  a  local  one ;  it  is  often  hereditary,  nat 
possibly  not  more  so  than  any  other  deformity. 
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Tbbatment.— Bj  fixing  the  contracted  fingers  in  a  fletfltfe  gplidi; 
and  gradaally  stretching  them,  much  may  be  done,  and  in  several  onii 
I  have  by  these  means  effected  a  complete  care.  But  it  is  difficnil  to 
g^t  men  patients  to  submit  to  this  inconvenience,  and,  as  a  conseqaeaee^ 
the  Surgeon  is  only  consulted  when  the  disease  is  severe  and  the  finger 
by  its  contraction  has  become  useless,  if  not  worsa  than  useless.  Under 
these  circumstances  the  free  division  subcutaneously  of  all  the  tense 
tissues  may  be  called  for,  in  the  same  way  as  other  tendons  are  to  be 
divided,  mechanical  treatment  being  commenced  on  the  third  day. 
In  the  same  way  one  or  more  toes  may  be  so  affected,  for  which  teno- 
tomy may  be  called  for. 

In  1871 1  saw  a  boy,  mi.  14,  who  for  years  had  had  repeated  attacks 
of  pain  and  inflammation  about  his  great  toe,  more  particularly  after 
over-walking.  He  had  been  under  the  care  of  many  medical  men,  who 
had  treated  him  for  gout,  &c.,  but  who  had  never  compared  the  sound 
with  the  afiected  toe.  When  I  did  this  the  source  of  the  evil  was 
very  apparent,  for  the  long  extensor  tendon  was  clearly  contracted,  and 
at  its  insertion  into  the  base  of  the  extreme  phalanx  there  was  much 
thickening.    I  divided  the  tendon,  and  recovery  at  once  ensued. 

The  biceps  muscle  of  the  arm  is  also  at  times  so  contracted  as  to  pre- 
vent extension,  and  tenotomy  may  be  called  for.  In  fact,  any  tendon 
may,  under  the  influence  of  disease,  contract,  and  require  division. 

Bigid  4^phy. — Muscles  that  atrophy  at  times  contract  and  become 
rigid,  but  this  rigidity  must  not  be  mistaken  for  the  spasmodic  con- 
traction of  a  muscle  or  group  of  muscles  that  is  so  common  in  progres- 
sive disease,  more  particularly  of  joint  disease,  although  it  often  follows 
upon  that  form ;  indeed,  it  seems  generally  to  be  the  consequence  of 
some  long-continued  spasm,  atrophy  following  from  exhaustion,  inflam- 
mation of  the  muscle,  or  what  is  called  rheumatism.  It  is  seen  more 
commonly  in  the  flexor  muscles  of  joints  than  in  any  other,  and  as  a 
special  affection  in  some  cases  of  Wfy-neck,  where  the  sterno-mastoid 
muscle  is  at  fault. 

Tbsatment. — When  the  muscles  are  not  too  rigid  much  may  be 
done  by  rapid  extension,  under  the  influence  of  chloroform,  or  gradually 
by  means  of  splints,  manipulation,  or  india-rubber  bands,  &c.,  suited  to 
the  wants  of  the  individual  case.  When  these  means  are  ineffectual, 
or  the  parts  are  too  rigid  to  allow  of  their  application,  the  subcuta- 
neous division  of  the  tendon  of  the  muscle  or  muscles  may  be  per- 
formed, upon  the  same  principle  as  tenotomy  is  practised  in  contracted 
tendons. 

Wry-neck  is  an  example  of  this  affection,  due  to  a  contracted  sterno- 
mastoid  muscle ;  it  may  be  that  the  sternal  or  clavicular  end  may  be 
alone  at  fault,  it  being  exceptional  to  find  both  divisions  of  the  muscle 
affected.  Under  such  circumstances,  when  the  muscle  refuses  to  be 
stretched  by  mechanical  appliances,  the  half  involved  alone  requires 
division,  and  subsequent  extension  when  union  has  taken  place.  In 
these  difficult  cases  it  seems  wise,  as  a  rule,  not  to  bring  the  divided 
ends  of  the  muscle  so  closely  into  contact  as  the  Surgeon  usually  does 
after  division  of  a  tendon. 

One  of  the  worst  cases  of  the  kind  I  ever  had  to  treat  was  in  a 
child,  ajt.  7,  in  which  both  insertions  of  the  muscle  required  division. 
I  brought  the  head  up  to  the  required  position  on  the  second  day,  and 
kept  it  there,  an  excellent  result  ensuing;  and  in  another  I  treated  in 
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1870,  in  a  child,  jot.  6,  with  Mr.  Duke,  of  Battle,  in  which  the 
mwde  of  the  left  side  was  two  inches  shorter  than  that  of  the  right 
from  contraction  of  its  sternal  half,  I  applied  extension  on  the  third 
day,  after  the  division  of  the  contracted  portion,  and  brought  the 
head  into  its  right  place,  keeping  up  the  extension  by  means  of  a  piece 
of  india-rubber  band  an  inch  wide,  which  was  fastened  to  a  skull  cap 
on  the  opposite  side  of  the  head  and  passed  backwards  across  the 
shoulders  and  beneath  the  axilla  of 
the  affected  side  to  fasten  to  a  good 
thoracic  belt  (Fig.  370). 

These  cases  of  wry-neck,  'due  to 
contraction  of  muscles,  are  always  as- 
sociated with  some  arrest  of  growth 
in  the  upper  and  lower  jaws  on  the 
affected  side. 

Mr.  De  Morgan  tells  us  (*Med.. 
Chir.  Rev.,'  1866)  that  in  a  case 
that  failed  to  yield  under  such  treat- 
ment he  took  away  a  piece  of  the 
spinal  accessory  nerve  with  permanent 
benefit,  the  stcrno-mastoid  and  tra- 
pezius muscles  being  of  necessity  pa- 
ralysed. 

The  operation  of  dividing  the 
steruo-mastoid  muscle,  either  wholly 
or  in  part,  at  its  sternal  or  clavicular 
origin,  must  be  a  subcutaneous  one, 
and^it  requires  much  care,  for  im- 
portant parts  lie  behind  it,  and  may 
be  injured.  A  punctured  wound  is  to  be  made  over  the  part  to 
be  divided  with  a  sharp-pointed  tenotomy  knife  down  to  the  muscle ; 
a  blunt-pointed  knife  is  then  introduced  with  its  edge  turned  towards 
the  muscle  close  to  its  bony  attachment,  and  all  resisting  fibres  divided 
by  turning  the  edge  backwards,  an  assistant  putting  the  muscle  fully 
on  the  stretch ;  the  muscle  usually  gives  way  with  a  distinct  snap. 
The  thumb  or  finger  is  then  to  be  applied  to  the  part,  and  a  pad  ad- 
justed, sufficient  pressure  being  made  to  prevent  bleeding,  but  no  more. 
As  already  stated,  extension  should  be  made  early  in  the  case,  after  the 
second  or  third  day,  and  the  means  adopted  in  the  example  quoted 
seems  to  be  the  best;  at  any  rate,  it  succeeded  where  the  usual  instru- 
ments failed. 

When  both  insertions  require  division  it  should  be  effected  by  two 
different  punctures.  Some  Surgeons  prefer  to  divide  the  muscle  from 
behind  forward,  but  there  is  greater  risk  of  injuring  the  deep  parts 
by  this  practice  than  by  the  one  advised. 

I  need  hardly  say  that  where  wry-neck  is  due  to  spinal  disease  no  Wry-aed 
such  treatment  as  the  above  is  applicable.  retol^ 

firom  spinal 


Capsnd  band  for  extension  in  wry- 
neck. 
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COHTUSIOHS,   SPSAnrS,  WOTHTDS,  Df  JITBIES  OF  JODf T8,  JJTD 
DISLOCATIOirS. 

Sprains  of  Sprains  are  more  or  less  severe  strains  if  not  lacerations  of  the  liga- 

joints.  ments  that  bind  the  bones  of  an  articnktion  together  and  other  mnsdes 

and  tendons  that  surround  it,  without  displacement  of  the  bones  of  Uie 
joint.    They  require  rest  and  time  in  their  treatment,  in  order  that 
repair  may  be  complete ;  neglected  sprains  are  often  the  cause  of  joint 
disease. 
Contnsion  of      Contoaiona  of  jointa  should  always  be  regarded  in  a  serions  aspect, 
joints  always  for  a  largpe  amount  of  internal  injury  may  often  be  sustained  with  very 
senons.         glight  external  evidence  of  mischief,  and   under  certain  conditions 
of  health  a  slight  blow  or  sprain  often  enough  sets  up  severe  local 
action  or  excites  chronic  changes  which  may  involve  the  integrity  of 
the  joint.    The  nature  of  the  accident  and  the  amoant  of  force  con- 
centrated on  the  joint  is,  therefore,  the  best  index  to  the  case,  and 
under  all  circumstances  the  prognosis  should  be  guarded  and  the  treat- 
ment cautious. 
Treatment.         Tbeatmbnt. — In  simple  cases  it  is  often  enough  to  restrain  the 
movements  of  the  joint,  and  to  keep  it  at  rest  for  a  few  days,  when  if 
no  harm  is  to  accrue,  convalescence  will  be  established.    Should  swell- 
«  ing  and  effnsion  into  the  joint  ensue  in  the  course  of  the  second  or  third 

day  after  the  accident,  the  evidence  of  internal  injury  is  more  marked 
for  such  effusion  means  inflammation  or  synovitis ;   it  is  to  be  treated 
Rest,  leeches,  by  absolute  rest,  possibly  by  the  application  of  a  splint,  and  the  local 
^*  use  of  ice,  or  cold  lotion,  leeches,  or  warm  fomentations,  according  to 

the  comfort  cold  or  warmth  affords. 
Where  mnch      Should  swelling  of  the  articulation  follow   immediately  upon  the 
•^^•jj**.        injury,  effusion  of  blood  into  the  joint  is  indicated,  with  or  without 
sp  int«,  ice,     fracture,  but  always  with  severe  local  mischief.    Such  cases  are  to  be 
treated  by  the  employment  of  a  splint  to  ensure  immobility  of  the  ar- 
ticulation, elevation  of  the  injured  joint  with  the  patient  reclining,  and 
the  local  application  of  a  bag  of  pounded  ice,  or  irrigation  with  cold 
water;   these  means  being  maintained  till  the  blood  is  absorbed,  all 
risks  of  inflammation  of  the  joint  have  passed,  and  repair  appears  to 
be  going  on  satisfactorily.    But  it  is  well  in  these  cases  to  restrain  the 
movements  of  the  joint  for  several  weeks  subsequently  by  the  applica- 
tion of  strapping,  the  pressure  at  the  same  time  tending  to  hasten  the 
absorption  of  the  effused  blood. 
Where  When  the  muscles  over  a  joint — ^such  as  the  shoulder — are  severely 

muscles.  bruised  by  a  fall,  much  local  pain  is  produced,  and  want  of  power  in 
bruised.  i\^q  ^jq^  leading  the  Surgeon  to  suspect  some  bone  or  joint  mischief ; 
but  a  careful  examination  will  show  that  the  joint  can  be  moved  by 
the  Surgeon  without  exciting  pain  if  no  roughness  in  the  examination 
be  used,  although  if  the  patient  attempts  to  set  the  muscles  in  action, 
pain  is  at  once  excited.  This  point  is  one  of  clinical  importance,  for 
it  indicates  that  the  mischief  is  in  the  muscle,  and  not  in  the  articula- 
tion, the  pain  being  excited  by  muscular  action,  but  not  by  joint  move- 
ment. 
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In  delicate  chUdren,  all  falls  upon  the  hip,  followed  by  pain,  should  Contmion  of 
be  treated  by  rest  and  extreme  care ;  for  a  large  number  of  cases  of  hip  ^^llL. 
disease  originate  from  some  such  slight  cause,  and  there  is  good  reason 
to  believe  that  the  majority  might  be  prevented  by  proper  attention. 

When  the  immediate  effects  of  the  sprain  have  passed  away,  the  After- 
local  use  of  some  stimulating  liniment  and  moderate  friction  of  the  treatment  of 
part  expedites  the  cure,  and  at  the  same  time  gives  comfort  to  the  contmioiis. 
patient.     A  local  warm  bath  at  intervals  likewise  relieves  the  stiffness 
of  the  joint.    Whenever  movement  excites  more  than  a  momentary 
pain,  rest  should  be  observed ;  and  if  the  pain  continues  some  chronic 
inflammatory  change  is  to  be  suspected  and  treated.     When  weakness 
only  of  the  joint  remains,  a  good  bandage  or  strapping  around  the  part 
to  give  support  is  of  great  use.    Where  much  laceration  of  ligament 
has  taken  place,  it  is  sometimes  necessary  for  the  joint  to  have  some  IrtiAdal 
permanent  artificial  support,  either  in  the  form   of  a  splint,  felt,  or  wpports, 
leather  casing,  or  bandage,  for  no  parts  are  repaired  with  less  per« 
manent  power  than  ligaments. 

In  the  wrist»  when  much  swelling  exists,  a  sprain  may  be  mistaken  Avoid 
for  a  fracture,  or  a  fracture  for  a  sprain,  as  fractures  about  the  end  of  mittiJdng  for 
the  radius  are  generally  impacted,  and  are  not  consequently  attended  "**'**'*• 
by  crepitus ;  much  care  is  called  for  in  the  diagnosis  of  such  cases. 
Many  sprains  of  the  ankle  are  also  really  cases  of  fracture  of  the  fibula 
above  the  malleolus.    The  popular  notion  that  a  severe  sprain  is  worse 
than  a  fracture  is  in  the  main  true,  and,  when  the  sprain  is  neglected, 
the  case  is  always  more  tedious  than  that  of  a  broken  bone. 

Wounds  of  Joints. 

These  are  always  serious  accidents,  yet  as  a  whole,  if  treated  with  dis-  2f  T**°'J?'**^ 
cretion,  and  at  an  early  period  of  their  existence,  they  are  fairly  success-  ^  ^ 
f  ul  in  their  issue.  Lacerated,  incised,  and  punctured  wounds  are  met 
with,  and  the  symptoms  that  follow  any  one  of  these  accidents  are  by 
no  means  commensurate  with  the  extent  of  the  local  injury,  for  a  slight 
or  punctured  wound  is  often  followed  by  severe  and  destructive  local 
changes,  when  an  extensive  one  heals  without  giving  rise  to  any  mischief. 

A  joint  is  known  to  be  wounded  when  its  contents  escape,  as  synovia  Sjmptomt  of 
has  very  definite  characters,  its  oily,  glutinous  nature  rendering  its  a  wounded 
flow  very  manifest.     In  fat  subjects  wounds  over  joints  give  exit  to  i*"**« 
oily  fluid,  simulating  **  joint  oil ; "  such  fluid,  however,  is  not  sticky 
when  rubbed  between  the  fingers  as  is  synovia.    Yet  joints  are  some- 
times wounded  without  any  evident  escape  of  their  contents,  and  doubt- 
ful cases  are  clinically  to  be  treated  as  cases  of  wound.    In  every  case 
of  wounded  joint,  however  trivial,  and  in  all  doubtful  cases  of  wounded  Profnoeit 
joints,  the  prognons  must  be  very  guarded  and  the  treatment  cavtioos.  Kwrded. 

Treatment. — The  wound  should  be  well  cleansed  with  warm  water.  Treatment 
and  its  edges  accurately  adapted  with  sutures  when  necessary.   Probing  Satures. 
the  wound  is  to  be  avoided ;  the  joint  should  be  kept  in  absolute  repose,  SpUnfc. 
the  application  of  a  splint  being  desirable.    The  best  local  application  is 
ice  or  cold-water  irrigation,  the  constant  flow  of  cold  water  over  the  part  Value  of 
having  a  very  beneficial  tendency ;  nothing  checking  pain  more  or  sub-  col^* 
duing  inflammation  and  effusion  better.  The  cold,  however,  to  be  of  valne 
must  be  persistently  applied ;  any  intermission  of  its  use  is  almost  sure 
to  be  followed  by  increase  of  pain  and  of  efl\ision.    To  seal  hermetically  Sealing  a 
a  wound  with  a  piece  of  lint  soaked  in  the  compound  tincture  oC  b«iiZK»SL«^<Ma!i. 
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and  at  the  same  time  apply  an  ice  bag  is  excellent  practice.    Should  an. 
interval  have  passed  between  the  receipt  of  the  accident  tfnd  the  appli- 
•Wlt^  cation  of  the  cold,  and  much  joint  inflammation  exist  with  constitutional 

inflmmmation  symptoms,  the  local  application  of  leeches  and  subsequently  of  cold  is  of 
•aperrenss.  great  value.  In  exceptional  examples,  where  cold  is  not  tolerated, 
warm  fomentations  must  be  substituted ;  but  as  a  means  of  controlling 
inflammatory  action  these  are  not  half  so  beneficial  as  cold  applications. 
Recently  the  plan  of  applying  carbolic  acid  dissolved  in  oil  to  the 
wounded  joint,  and  lint  saturated  with  the  same  over  the  wound  has 
been  attended  with  good  success.  Opium  under  these  circumstances 
is  always  of  use,  the  patient  being  kept  fairly  under  its  influence ;  one 
grrain  two  or  three  times  a  day  is  the  usual  dose.  Mercury  is  useless. 
In  very  sthenic  cases  antimony  may  be  given,  and  colchicum  where 
gout  is  suspected. 
When  When  all  acute  symptoms  have  subsided  and  chronic  effusion  remains, 

influnmttioii  the  application  of  a  blister  or  blisters  expedites  the  absorption  of  the 
°2^^        effused  fluid,  and  the  benefit  of  pressure  by  the  adjustment  of  well- 
applied  strapping  is  very  great.  In  feeble  patients  tonics  are  required. 
When  Should  suppuration  appear,  active  treatment  is  called  for,  such  as  a 

•appttrttion   free  incision  into  the  joint,  or  other  means  which  will  be  considered 
of  joint.         under  the  head  of  suppurating  joints. 

Extensive  wounds  of  large  joints  complicated  with  other  injuries 
had  better  be  treated  by  amputation  or  excision. 

DISLOCATIOirS. 
A  joint  is  said  to  be  dislocated  when  the  articular  surface  of  one  bone 
is  displaced  from  another  j  when  wholly  dispkced  it  is  called  "  com' 
plete**  when  not  so,  "  partial  **  or  incomplete. 

When  the  dislocation  is  associated  with  a  wound  communicating  with 
the  joint  it  is  known  as  a  compound  dislocation ;  when  not  so  associ- 
ated, as  a  simple  one. 

It  would  be  well,  also,  if  the  term  were  applicable  only  to  cases 

caused  by  violence;  for  congenital  dislocations  are  cases  of  malforma- 

Pathological.  ^^^°*  ^^^  ^^^  displacements  of  bones  produced  from  disease  are  acci- 
dental complications  of  a  more  serious  affection.  In  the  present 
chapter  neither  of  these  two  conditions  will  receive  attention. 

Causes.  Dislocations  are  mostly  caused  by  external  violence,  but  they  occa- 

sionally occur  from  muscular  action.  Dislocation  of  the  lower  jaw  is 
the  most  familiar  illustration  of  this  fact.  I  have  known,  however, 
the  head  of  the  humerus  to  be  displaced  by  the  exertion  used  in  the 
violent  throwing  of  a  stone,  and  by  the  spasm  of  muscles  in  an  epi- 
leptic fit.  I  have  seen,  also,  the  hip-joint  dislocated  by  mere  muscular 
action.  Schoolboys  are  familiar  with  the  dislocation  of  the  thumb  at 
the  carpal  joint,  which  some  young  persons,  who  possess  relaxed  liga- 
ments, are  capable  of  producing  at  will. 

Effects^  Laceration  of  the  ligaments  more  or  less  complete  is  a  necessary 

accompaniment  of  all  dislocations ;  of  the  ligaments  that  bind  the  bones 

Primary.  together,  as  well  as  of  the  capsular  ligament.  The  muscles  and  soft  parts 
that  surround  the  injured  articulation  are  also  generally  much  torn.  At 
times  the  nerves  are  pressed  upon  or  lacerated,  as  at  the  shoulder,  and 
the  main  artery  may  be  divided  in  severe  injury  at  the  knee-joint.  In 
all  joints,  more  particularly  in  the  ankle,  dislocation  may  be  compli- 
cated with  fracture. 
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Fio.  871. 


Patholociaa 
conditum. 


False  joint  after  dislocation  of  the  head  of 
tue  femur.    From  Sir  A.  Cooper. 


When  a  dislocation  has  heen  reduced,  however,  most  of  these  injories  Secondary 
are  steadily  repaired,  although  some  weakness  of  the  joint  often  re-  «'***•• 
mains.     When  nerves  have  been  injured,  some  local  paralysis  or  want 
of  power  in   the  muscles  supplied  by  the  iiijured  nerves,  however, 
occasionally  results. 

When  a  dislocation  has  been  overlooked  or  neglected,  other  secondary 
changes  take  place,  which  in  a  measure  are  to  be  regarded  as  re- 
parative, for  a  new  joint  is  New  joint 
formed.  To  effect  this,  inflam- 
matory products  are  poured  out 
around  the  bone  in  its  new  posi- 
tion, and  these  organize  and 
ossify  (Fig.  371).  The  cavity 
thus  formed  becomes  lined 
with  a  dense  layer  of  fibrous 
tissue,  putting  on  the  external 
aspect  of,  and  serving  instead 
of,  cartilage.  The  head  of  the 
bone  becomes  at  tlie  same 
time  altered  in  shape,  and  sur- 
rounded by  what  answers  for  a 
new  capsule — made  out  of  the 
cellular  tissue  of  the  port — and 
a  large  amount  of  mobility  is 
often  secured,  particularly  in  the 
ball-and-socket  joints.  When, 
however,  the  original  articular  cavity  becomes  gradually  filled  in  with 
fibrous  tissue,  the  muscles,  tendons,  and  soft  parts,  that  have  been 
torn  or  misplaced,  make  fresh  attachments,  and  ossific  matter  is 
deposited  in  the  tendons ;  the  mobility  of  joints  after  dislocation  is  at 
times  interfered  with. 

How  long  these  secondary  changes  take  to  form  is  not  yet  decided. 
In  some  patients  they  doubtless  occur  more  rapidly  than  in  others,  and 
in  some  very  slowly,  for  Brodhurst  and  Fournier  both  (*  St.  George's 
Hosp.  Rep.,'  1868)  record  a  case  in  which  the  cartilage  of  the  aceta- 
bulum was  found  healthy,  and  the  cups  were  still  unfilled,  three  years 
and  ten  years  respectively  after  a  dislocation.  Cadge  also  records  a  Cadge*s  ease, 
singularly  instructive  case  (*  Med.-Chir.  Trans.,'  vol.  xxxviii)  of 
unreduced  dblocation  of  tlie  head  of  the  femur  upwards,  between 
the  two  anterior  spinous  processes  of  the  ilium,  of  sixteen  years* 
standing,  in  which  **  the  new  bone  was  deposited  in  such  abundance 
that  it  formed  a  new  and  complete  acetabulum,  so  complete  as  to 
hold  the  thigh  bone  suspended  after  all  the  soft  parts  were  removed, 
and  make  it  requisite  to  saw  off  a  large  piece  of  the  new  bone  in  order 
to  set  the  femur  at  liberty.  The  new  cavity,  thin  at  its  walls  and 
smooth  on  its  outside,  was  lined  by  a  dense  pearly  white  tissue  which 
resembled  fibro-cartilage.  The  head  of  the  femur  was  still  covered 
with  cartilage.  The  old  acetabulum  had,  however,  disappeared,  partly 
by  the  absorption  of  its  cotyloid  margin,  by  a  deposit  of  new  bone, 
and  partly  also  by  a  mass  of  dense  fibrous  tissue." 

Diagnosis  and  symptoms. — Typical  examples  of  dislocation,  when  ^S**"*^ 
seen  at  an  early  period  of  their  existence,  are  not  difficult  of  diagnosis;  ^^tcwM  <R 
although  partial  and  even  complete  dislocations,  «om<d  ^^%  «i\«t  ^<^  &3&sMni&BSMk> 
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power. 

Impaired 
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accident,  when  gwelting  of  the  parte  has  taken  place,  are  often  obeenre ; 
at  any  rate,  the  frequency  with  which  rach  cases  are  OTerlooked,  erea 
by  good  men,  forbids  onr  saying  they  can  always  be  made  oat. 

In  every  case  of  sospected  dislocation  the  Snrgeon  should  always 
compare  the  sound  side  with  the  injured  one.  In  doing  this,  he  will  at 
once  detect  the  most  obvious  result  of  any  ctislocation,  deformUy,  and 
be  able  to  make  out  the  direction  the  displaced  bone  has  taken.  He 
will  see  whether  the  limb  be  long^  or  shorter  than  its  fellow,  abducted 
or  adducted. 

The  patient  will  not  only  have  lost  all  power  of  voluntary  movemenl; 
but  the  Surgeon,  by  grasping  the  affected  extremity,  will  probably  find» 
where  dislocation  exists,  that  the  movements  of  the  joints  are  very 
limited,  and  that  the  attempt  causes  severe  pain.  There  will  also  be  an 
absence  of  crepitus,  unless  some  days  have  passed  since  the  accident^ 
when  the  crepitus  of  effusion  into  the  joint,  into  the  bursas  about  the 
joint  or  tendons,  will  often  be  felt.  Deformity,  lass  of  the  power  of 
voluntary  motion,  and  imptUred  actual  mobility,  coming  on  after  an 
accident,  are  the  three  most  marked  symptoms  of  dislocation ;  by  them- 
selves, with  the  absence  of  crepitus,  they  are  usually  enough  to  enable 
the  Surgeon  to  diRgpnose  a  dislocation  from  a  fracture,  although  possibly 
they  are  not  enough  to  distinguish  it  from  the  separation  of  an 
epiphysis.  Holmes,  with  his  usual  clearness,  writes  upon  this  point 
(*  System,'  vol.  v) :  "  Separations  of  epiphyses  are  distinguished  from 
dislocation  by  the  following  characters : — (1)  The  former  can  only 
occur  at  ages  at  which  the  epiphyses  are  separate  from  their  shaft^ 
the  latter  at  any  age.  (2)  The  former  are,  as  a  rule,  easy  to 
reduce,  and  difficult  to  retain;  in  the  latter,  as  a  rule,  these  con- 
ditions are  reversed.  (3)  In  the  former,  the  points  of  bone  imme- 
diately surrounding  the  joint  preserve  their  normal  relations ;  in  the 
latter,  these  relations  are  variously  altered.  (4)  The  sensation  perceived 
in  the  two  injuries  is  different,  for  separation  of  an  epiphysis  is 
usuallv  complicated  with  fracture,  and  therefore  crepitus  can  be 
elicited." 

Trbatment. — In  all  cases  the  reduction  of  the  dislocation  should  be 
effected  as  soon  as  possible,  delay  being  only  justifiable  when  appliances 
Immediate  by  required  are  not  at  hand.     Most  dislocations,  not  excluding  those  of 
extension  or  ^^^  ^^^  ^^^  ^^  readily  reduced  directly  after  their   occurrence  by 
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extension  or  manipulation,  without  the  aid  of  an  anaesthetic ;  but  when 
any  time  has  been  allowed  to  pass  away,  and  the  immediate  constitu- 
tional effects  of  the  accident  have  subsided,  it  is  a  fair  question  whether 
it  is  advisable  to  attempt  reduction  before  ano^stheticising  the  patient; 
for  without  this  aid,  under  the  most  favourable  circumstances,  much 
force  will  to  a  certainty,be  called  for,  whilst  with  it  the  gentlest  manipu- 
lation is  often  enough  to  enable  the  Surgeon  to  reduce  a  dislocation 
even  of  the  hip.  I  believe  it  to  be  wiser  for  the  Surgeon  to  delay  his 
attempt  to  reduce  a  dislocation  till  an  antesthetic  can  be  obtained  than 
to  make  it  without,  for  the  slight  harm  that  ensues  from  the  delay  \k 
more  than  compensated  for  by  the  great  good  secured  by  its  use. 

In  no  department  of  surgery  is  the  benefit  of  anaisthetics  better 
demonstrated ;  where  force  reigned,  gentleness  now  suffices,  and  where 
difficulty  and  pain  were  common  accompaniments,  facility  of  reduction 
and  painlessness  are  now  the  rule.  Their  use  has  superseded 
the    old    treatment   by  venesection,    tartar  emetic,    the  string   of 
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students,  and  the  pulleys ;  under  their  influence  all  muscular  spasm 
ceases  to  be  a  force  which  has  to  be  overcome,  and  the  Surgeon  has 
simply  to  replace  the  bone,  through  the  rent  in  its  capsule,  by  such 
gentle  manipulative  acts  as  the  special  requirements  of  each  case 
appear  to  indicate.  The  facility,  however,  with  which  a  dislocation  is 
reduced  by  manipulation  turns  much  upon  a  Surgeon's  knowledge  of 
the  way  the  dislocation  was  produced,  for,  in  a  general  sense,  the  best 
way  to  reduce  a  dislocation  is  to  make  the  head  of  the  bone  retrace  the 
course  it  followed  when  it  burst  through  its  capsule,  as  the  rent  in  the 
capsule  is  doubtless  the  main  obstacle  to  reduction,  muscular  spasm 
being  eliminated  by  the  use  of  an  anaesthetic. 

In  neglected  cases  of  dislocation,  where  false  joints  exist  and  force  in  neglected 
is  called  for  to  break  them  down,  pulleys  may  occasionally  be  wanted,  cases, 
but  they  must  always  be  employed  with  the  greatest  caution,  and  under 
a  healthy  fear,  for  not  only  may  the  axillary  artery  be  torn  and  liga- 
ments lacerat<?d,  but  worse  injuries  may  ensue;  thus  in  Paris,  in  1864^ 
the  forearm  of  a  woman,  set.  64,  was  torn  off  at  the  elbow-joint  in  the 
attempt  to  reduce  a  dislocation  in  the  humerus. 

After  the  reduction  of  a  dislocation  the  limb  should  be  kept  at  rest,  After- 
and    fixed    by  bandages  sometimes  on  a  splint ;   Sedillot's    rule  of  ireatmeDt. 
"  simply  placing  the  joint  in  a  position  the  opposite  of  that  in  which  it 
was  when  the  dislocation  occurred  "  is  a  sound  one.  When  any  signs  of 
inflammation  show  themselves,  cold,  in  the  shape  of  ice  in  a  bag,  should 
be  employed ;  leeches  are  seldom  called  for. 

Three  or  four  weeks  are  at  least  required  for  repair  to  take  place 
before  any  useful  free  movement  of  the  joint  can  be  allowed,  although 
when  no  inflammatory  symptoms  appear,  passive  movement  may  be 
permitted  at  the  end  of  two  weeks ;  but  in  dislocation  of  the  hip  no 
walking  or  standing  should  be  permitted  for  the  full  month. 

When  reduction  cannot  be  accomplished  after  a  reasonable  attempt.  When 
a  second  one  may  be  made  at  a  subsequent  period  after  the  effects  of  wductimi 
the  first  have  passed  off,  that  is,  if  any  sound  hope  exists  of  success  ^^m.  " 
being  secured ;   some  modification  of  the  means  employed  probably  plished. 
suggesting  themselves  to  the  Surgeon  upon  his  turning  over  in  hit 
mind  the  peculiarity  of  the  case  and  the  cause  of  his  failure. 

When  the  patient  is  an  adult  the  difiiculties  and  prospects  of  the 
case  should  be  laid  before  him  and  his  opinion  taken ;  not,  however,  as 
to  the  desirability  or  the  reverse  of  the  attempt — for  such  an  opinion 
belongs  to  the  Surgeon  and  his  colleagues  only — but  as  to  tiie  risks 
that  are  to  be  run,  for  in  many  cases,  failure  of  reduction,  more 
particularly  of  forcible  reduction,  is  followed  by  some  destruction  of 
the  new  joint  that  nature  might  have  partially  formed,  by  some 
inflammatory  changes  that  may  end  in  the  destruction  of  the  joint,  or 
in  rendering  its  usefulness  still  less  promising. 

With  respect  to  the  propriety  of  attempting  the  reduction  of  an  old  dig-  Propriety  of 
location,  no  definite  rules  can  be  laid  down,  and  those  originally  given  by  JJ^^iiJJ'of 
Sir  A.  Cooper  and  generally  followed  require  modification  since  anses-  old 
thetics  have  been  introduced.  Sir  A.  Cooper  gave  three  months  as  a  limit  dislociUons. 
to  the  attempt  in  the  shoulder,  and  eight  weeks  in  the  hip ;  yet  Sedillot 
reduced  a  dislocation  of  the  shoulder  more  than  a  year  after  its  receipt, 
Brodhurst  on  the  175th  day.  Smith  (U.S.)  at  the  seventh  month  and 
tenth  month ;  whilst  Breschet  reduced  a  dislocated  hip  on  the  seventy- 
eighth  day,  Travertand  my  colleague  Mr.  Durham  at  the^VimQ\sf«i^ 
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Blackman  (of  Cirencester^  at  the  sixth  month.  Tet  snch  cases  mosthe 
rare.  Ball-and-socket  joints  are  also  more  readily  replaced  than  others. 
The  hest  gpiides  the  Surgeon  possesses  for  his  decision  are  found  in  tiie 
amount  or  absence  of  repair  that  is  present  in  the  dislocated  joint. 
When  the  movement  is  good  there  is  small  reason  for  making  the 
^  attempt ;  for,  writes  Fergusson,  '*  after  three  months  the  use  of  the 
limb  is  not,  when  reduced,  greater  than  that  which  it  would  have 
acquired  in  its  dislocated  state." 

When  the  movements  are  very  limited,  a  cautious  attempt  to  re- 
duce the  dislocation  is  hardly  likely  to  be  followed  by  a  bad  result, 
at  whatever  period;  but,  as  previously  stated,  the  patient  and 
Surgeon  should  take  counsel  together  on  the  point,  and  shore  re- 
sponsibility. 
To  reduce  an  To  facilitate  the  reduction  of  an  old  dislocation,  it  is  needless  to  say 
location.  "^™®  anaesthetic  should  be  employed,  and  all  adhesions  broken  down  by 
free  rotation  or  forcible  movements  of  the  joint.  When  this  has  been 
effected,  the  head  of  the  bone  ought  to  be  replaced  by  the  hands  of  the 
Surgeon,  by  manipulation,  or  by  slight  extension — forcible  extension 
being  inadmissible.  When  tendons  are  very  rigid  and  forbid  move- 
men^  they  should  be  divided  snbcutaneously,  but  this  should  be  done 
some  days  before  reduction  is  fully  attempted.  Brodhurst  sums  these 
points  up  well,  and  I  adopt  his  words  : — *'  In  old  dislocations  recourse 
is  to  be  had  to  manipulation,  with  or  without  the  previous  sub- 
cutaneous sections  of  tendons  rather  than  to  the  pulleys  and  violent 
extension  of  the  limb.  Violent  extension  may  occasion  rupture  of 
vessels  and  nerves,  as  well  as  of  the  integument  and  muscles ;  it  may 
even  occasion  fracture.  But  these  accidents  cannot  occur  when  mani- 
pulations are  employed  to  restore  the  limb  after  the  adhesions  have 
been  ruptured. 
Oncomfjonnd  Compound  dislocation  is  one  of  the  most  serious  accidents  that  can 
diilocatioiiB.  befall  a  limb.  In  the  larger  joints  it  is  rarely  uncomplicated,  bones 
being  either  fractured  or  arteries  torn.  In  the  knee-joint  the  popliteal 
artery  is  generally  lacerated,  and  under  such  circumstances  amputation 
is  the  only  resource.  In  the  ankle-joint,  where  the  accident  is  most 
commonly  seen,  the  case  is  to  be  treated  as  one  of  fracture  and  wounded 
joint,  by  immoveable  splints  after  its  reduction,  and  the  persistent  ap- 
plication of  cold,  either  by  means  of  ice  or  irrigation ;  in  exceptional 
cases  only,  when  the  soft  parts  are  much  injured,  or  in  very  feeble  sub- 
jects, ought  amputation  to  be  thought  of ;  excision  of  the  articular 
surface  is  always  a  point  for  consideration.  In  the  elbow,  where  move- 
ment is  of  essential  importance,  when  the  wound  is  large,  excision  had 
better  be  performed,  although  in  young  adults  recovery  with  movement 
of  the  joint  may  take  place  without.  Under  all  circumstances  the 
dislocation  is  to  be  reduced,  the  question  of  excision  or  amputation 
turning  upon  the  amount  of  mischief  the  soft  parts  or  bones  have 
sustained. 

Compound  dislocations  and  compound  fractures  into  joints  are  clini- 
cally of  very  similar  import. 

When  dislocation  and  fracture  co-exist  difficulties  are  often  met  with, 

but  with  chloroform  the  reduction  of  the  dislocation  is  often  possible 

by  manipulation,   where   without,  it  is  impossible.     I  have  reduced 

dulooktion     ^^^^^  chloroform  the  head  of  a  fractured  humerus  (sub-glenoid)  in  one 

w/tbUncture.  case,  and  a  forearm  displaced  backward  with  fractured  arm-bone  in 
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another,  and  in  each  case  adjusted  the  fracture  subsequently  with  Fractare  and 
facility ;  and  I  have  seen  the  head  of  the  femur  resting  upon  the  pubes,  dislocation, 
pressed  back  into  its  socket,  nothwithstanding  that  a  fracture  of  the 
shaft  existed.  I  believe  that  in  the  majority  of  these  cases  the  disloca- 
tion may  be  successfully  treated  before  the  fracture,  the  fractured  bone 
being  at  the  same  time  moderately  extended.  In  some  cases  it  may 
be  prudent  to  apply  splints  before  attempting  the  reduction  of  the 
dislocation,  but  such  a  step  is  not  always  necessary,  or  indeed  advisable, 
for  with  the  limb  encased  in  splints  the  Surgeon  has  less  influence  upon 
the  dislocated  bone ;  and  with  care  the  fracture  will  be  but  slightly 
interfered  with.  When  the  dislocation  cannot  be  reduced,  the  fracture 
must  be  dealt  with  in  the  ordinary  manner.  In  a  case  I  have  recently 
had  under  care,  in  a  woman,  oit.  66,  in  which  the  head  of  the  femur 
was  di8located  into  the  sciatic  notch,  and  an  impacted  fracture  of  the 
neck  of  the  thigh-bone  co-existed,  a  good  limb  was  secured. 

DISLOCATIONS  OF  THE  UFFEB  EXTREMITY. 

Dislocations  of  the  spine  and  lower  jaw  have  been  considered  in 
former  chapters.  Those  of  the  upper  extremity  will  now  occupy  our 
attention. 

DislocationB  of  the  Clavicle. 

Dislocations  of  tliis  bone  at  its  sternal  end  are  rare  accidents,  although  Dislocation  of 
according  to  Flower  they  form  about  3  per  cent,  of  all  dislocations  of  ^®  clavicle, 
the  upper  extremity.  They  are  produced  by  violence  applied  to  the 
shoulder  when  the  scapula  is  fixed,  the  clavicle  being  forcibly  thrown 
towards  the  mesial  line.  Dislocation  downwards  is  an  impossibility,  the 
cartilage  of  the  first  rib  preventing  such  a  displHcement ;  but  the  bone 
may  be  dislocated  forwards,  upwards,  or  backwards,  and  the  dislocation 
may  be  partial  or  complete. 

Dislocation  forwards  is  usually  caused  by  some  violent  pressure  of  the  Diilocatiou 
shoulder  backwards,  although  Melier  (*  Archives   Gen.  de  M^.,*  torn,  fomards. 
xix)  records  a  case  where  in  a  child  it  was  produced  by  simply  pulling 
the  arm.     When  partial,  some  unusual  prominence  of  the  end  of  the  Characters, 
bone  on  comparing  it  with  its  fellow  will  indicate  its  presence,  the  bone 
being  only  covered  with  skin  and  readily  pressed  back.     When  com- 
plete, the  nature  of  the  accident  will  be  still  better  marked ;  and  the 
end  of  the  bone  will  be  usually 

found  depressed,  pointing  down-  ^''g-  372. 

wards.    The  head  of   the  bone  -  * 

forms  a  marked  feature  in  this 
accident,  and  cannot  well  be  mis- 
taken for  anything  else  (Fig. 
372).  Inflammatory  thickening 
of  the  joint  should  not  be  mis- 
taken for  partial  displacement. 

Treatment. — There  is  usually 
little  or  no  difficulty  in  reducing 
this  form  of  dislocation  by  forcibly 
drawing  back  the  shoulder  and 
applying  pressure  to  the  dis- 
placed bone;  but  there  is  great 
difficulty  in  keeping  the  bone  in 
its  normal  position;  indeed,  as  a  rale,  it  is  q^uite  uirgKMB\V\<^  \a  ^<() 

TOL.  II.  ^V 


Treatment. 


Dislocation  of  sternal  end  of  clavicle, 
forwards.    Drawing  87*^,  Gaj'i  Mus. 
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Dislocation 
upvardi. 


Chaneten. 


Treatment. 


Dialoeation 
baekwanU. 

Ezamplei. 


all  the  Surgeon  wants.  A  pad  in  the  axilla,  with  a  fignre-of-8 
bandage  to  keep  the  shoulder  outwards  and  backwards,  the  elbow  being 
bound  to  the  side,  will  do  much  towards  the  desired  end ;  and  a  good 
pad  of  lint  applied  over  the  clavicle  jnst  outside  its  displaced  end,  firmlj 
fixed  in  position  by  strapping  carried  over  the  shoulder  and  scapula, 
has  a  very  beneficial  tendency.  N^laton  advised  the  use  of  a  common 
hernia  trass ;  but  the  Surgeon  must  expect  a  certain  amount  of  failure 
in  the  treatment  of  the  case,  although  he  may  safely  assure  his  patient 
that  the  usefulness  of  the  arm  will  be  but  little,  if  at  all,  impaired. 
I  have  had  one  case  of  this  dislocation,  combined  with  fracture  of  the 
sternal  end  of  the  bone,  in  which  no  harm  followed  its  non-reduction. 

Dislocation  npwarda  is  very  rare.  Malgaigne  has  recorded  four 
such  cases,  Hamilton  one  other,  described  by  Dr.  Rochester,  of  Buffalo, 
and  Dr.  R.  W.  Smith  a  sixth  (*  Dublin  Journal  of  Medical  Science,' 
1872).  In  1865  such  a  case  came  under  my  care.  It  was  in  a  young 
woman,  a  milliner,  set.  20,  who  two  years  before  when  in  a  crowd  was 
violently  crushed ;  the  pain  was  referred  to  the  upper  part  of  her  chest. 
She  was  treated  at  home  and  got  well,  although  with  a  deformity,  for 
which  she  consulted  me.  On  examining  her  chest,  both  clavicles  were 
resting  upon  the  upper  border  of  the  sternum,  behind  the  sternal  tendons 
of  the  stemo-mastoid  muscle,  and  with  the  slightest  pressure  upon 
the  shoulders  the  two  ends  could  be  made  to  meet.  By  drawing  the 
shoulders  backwards  the  bones  could  be  separated  and  pressed  back 
into  what  appeared  to  be  their  normal  position,  but  no  appliance 
could  keep  them  there.  The  patient  had  good  movement  in  her  arms, 
and  could  follow  her  occupation. 

I  have  the  notes  also  of  a  second  case  that  came  under  my  care  in 
1863,  in  a  man,  set.  35 ;  it  was  produced  by  a  fall  on  the  shoulder. 

In  the  Guy's  Museum  (1292*^)  there  is  a  specimen  of  dislocation  of 
the  clavicle  at  its  sternal  end  upwards  and  forwards. 

Tbeatment. — In  the  treatment  of  this  form  of  dislocation,  as  in  the 
last,  there  is  no  difiicuity  in  reducing  it  by  drawing  back  the  shoulders 
and  applying  pressure  upon  the  bone,  but  there  is  much  in  keeping  the 
bone  in  position.  The  application  of  a  pad  and  strapping  over  the 
bone,  and  the  firm  pressure  of  the  scapula  against  the  ribs  by  use  of 
broad  bands  of  strapping  are  the  best  means  to  employ  in  this  as  in  all 
other  dislocations  of  the  clavicle.  Under  all  circumstances,  however, 
the  Surgeon  may  comfort  the  patient  by  the  assurance  that  good  and 
useful  movement  of  the  arm  will  be  secured.  Overhand  movements 
will,  however,  always  be  difficult. 

Dislocation  backwards,  in  point  of  rarity,  stands  next  to  that  of 
dislocation  upwards,  and  is  usually  caused  by  violence  forcing  the 
shoulder  forwards  or  by  direct  force.  I  have  seen  but  one  such  case, 
in  a  man,  set.  52,  who  was  crushed  by  falling  bricks,  and  in  it  the  dis- 
location was  self-reduced  when  the  man  was  in  bed  on  the  second 
day.  At  times  the  displaced  clavicle  presses  upon  the  trachea  and 
(esophagus,  so  as  to  interfere  with  respiration  and  deglutition.  In 
1845  a  sailor,  set.  17,  was  admitted  into  Guy's  with  such  an  injury;  the 
dislocation  was  caused  by  a  blow  on  the  shoulder;  it  was  easily  reduced 
by  drawing  the  shoulders  back,  and  was  also  maintained  in  sU4  without 
difficulty.  Cases  of  this  kind  have  been  recorded  by  Mr.  Brown,  of 
Callington  (•  Med.  Gaz.,'  1845),  and  M.  Pellieux,  in  1834  ('  Revue  M^- 
CMle').    In  one  singular  case,  recorded  by  Sir  A.  Cooper,  the  dislocation 
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was  produced  by  carvature  of  the  spine,  and  Mr.  Davie^  of  Bungay, 
excised  the  sternal  end  of  the  displaced  bone  to  prevent  death  from  suf- 
focation, Mr.  C.  Dc  Morion  has  recorded  a  case  in  '  Holmes's  System/ 
vol.  ii,  p.  805,  in  which  the  bone  was  thus  displaced,  in  a  girl,  set.  10, 
and  successfully  treated  by  means  of  a  splint  across  the  shoulders,  with 
a  pad  between  it  and  the  spine,  the  shoulders  being  drawn  to  the  splint 
by  a  bandage.  The  splint  was  removed  at  the  end  of  a  fortnight,  the 
child  being  kept  in  bed.  The  articulation  became,  in  four  weeks,  as 
firm  as  that  on  the  other  side,  and  the  arm  could  be  moved  without 
causing  any  pain. 

Bislocation  of  the  Scapula. 

This  was  formerly  called  dislocation  of  the  acromial  end  of  the  DiiloeatioiK 
clavicle ;  but  the  clavicle  being  a  fixed  point,  it  seems  only  consistent  •capak,  o^ 
with  common  sense,  although  not  with  custom,  to  follow  Skey,  Maclise,  J^^52f*J„I 
and  Flower,  and  call  what  have  hitherto  been  described  as  dialocationa  of  daricle. 
of  the  acromial  end  of  ike  clavicle  dislocations  of  the  scapula. 

In  the  more  usual  form  of  this  accident  the  acromion  process  of  the 
scapula  is  forced  beneath  the  clavicle.  In  rare  cases  it  may  be  received 
above  it.  Both  are  commonly  caused  by  direct  violence  to  the  shoulder.  Cansei. 

The  symptoms  are  well  marked  in  both  forms ;  the  falling  of  the  Symptomi. 
shoulder  and  projection  upwards  of 
the  acromial  end  of  the  clavicle  in  f  m.  87S. 

one  (Fig  373),  and  the  projection  up- 
wards of  the  acromion  process  of 
the  scapula  in  the  other,  prevent  any 
mistake  heing  made. 

Treatment. — In  the  dislocation 
of  the  scapula  downwards  the  aim 
of  the  Surgeon  is  to  raise  the  scapula 
with  the  arm  and  depress  the  cla- 
vicle, and  this  is  best  done  by  drawing 
the  elbow  well  backwards  and  the  ap- 
iJication  of  a  pad  over  the  clavicle  ; 
the  pad  and  elbow  being  fixed  in  posi- 
tion by  means  of  a  belt  or  bandage 
passed  over  the  clavicle  and  round 
the  elbow  ;  on  the  one  hand  the  belt 
pressing  the  clavicle  downwards,  and 
on  the  other  raising  the  shoulder  and 
arm  upwards. 

At  times  the  parts  fall  into  position  when  the  patient  assumes  the  hori- 
zontal posture,  and  when  this  is  the  case,  and  the  position  can  be  main- 
tained for  two  or  three  weekp,  it  is  well  to  adopt  it.  At  other  times  a 
pad  fixed  over  the  clavicle  by  means  of  strapping,  or  a  bandage  passed 
between  the  axilla  will  suffice ;  but  the  Surgeon,  recognising  the  special 
wants  of  the  case,  must  adapt  his  means  to  meet  them  in  the  best 
way  he  can.  Good  movements  of  the  arm  are,  as  a  rule,  acquired  in 
time  after  either  of  these  accidents. 

Dislocations  of  the  Humems. 
These  form  at  least  half  of  all  dislocations.    The  globular  form  of  Di«location< 
the  head  of  the  humerus,  the  shallowness  of  the  glenoid  cavity,  the       I*'*™*'* 
free  movement  of  the  articulation,  and  its  liability  to  dW^cVi  %a^^  S:&.^\.<» 
rect  injury,  afford  a  sufScient  explanation  oi  \ib\A  lLtic\>, 


Dislocation  of  the  scapula. 
Mr.  Poland's  case. 
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SUtistics.  Iii  40  oat  of  60  coiueoatiTe  cases  I  found  a  direct  blow  upon  M 

sbonlder  was  the  cause  of  the  accident.    In  the  exceptional  cases  a  Ml 
upon  the  extended  arm  or  elbow,  or  a  forcible  dragging  backwards  of 
*  the  arm,  was  the  assigned  cause.    The  accident  is  rare  in  cbflidbood, 

although  I  have  seen  an  instance  of  it  at  the  age  of  13 ;  and  Flower  and 
Hnlke  have  recorded  a  case  in  an  infant  14  days  old.  Two  thirds  dP  the 
cases  are  fbund  in  men  between  50  and  70  years  of  age,  it  being  com- 
paratively rare  in  women  and  young  adult  life.  I  hare  treated  one  in 
a  man  aged  75. 

Analytis  of  60  consecutive  cases. 
Out  of  60  cases  31  were  subglenoid^  or  downwards;  25  subeomcoid, 
or  forwards ;  4  subspinous,  or  backwards.    49  were  in  males,  11  in 
females. 

4  in  subjects  under      20  years  of  age. 
17  „         between  21  „  and  50. 

88  „  „         51  „  „   70. 

1  aged  75. 
Tbe  three  The  head  of  the  humerus  may  be  dislocated — 1.  Downwards— sub- 

rarieties.       glenoid.    2.  Forwards  —  subeoraeoid,    8.   Backwards  —  subspinous. 
The  subclavicular  dislocation  is  very  rare. 

When  the  coracoid  process  has  been  broken  off,  the  head  of  the 
humerus  may  be  displaced  over  the  root  of  the  former;  two  or  three 
such  cases  are  on  record. 
Subeoraeoid  Subcoracoid. — This  is  said  to  be  the  most  common  form  of  dislocation, 
Oiilocatiou.  but  the  statistics  I  have  given  place  it  second  on  the  list.  Flower 
has,  however,  shown  (*  Path.  Soc.,'  vol.  xii)  that  31  of  the  41  specimens 
of  dislocation  of  the  shoulder-joint  found  in  the  London  Museums  belong 
to  the  subcoracoid  class.  In  it  the  head  of  the  humerus  rests  on  the 
anterior  lip  of  the  glenoid  cavity  beneath  the  coracoid  process,  or  even 
more  forwards,  tbe  completeness  of  this  dislocation  turning  upon  the 


Fio.  374. 


SuJhcoramd 


From  Mr.  Flower's  models,  Middlesex  Hosp.  Mas. 

amount  of  laceration  of  the  attachment  of  the  posterior  scapular  muscles. 
When  they  are  completely  torn  through  at  their  insertion  into  the 
great  tvberosity  of  the  humerusy  or  the  tuberosity  is  torn  off,  tbe  head 
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of  the  bone  will  be  more  forward  than  when  they  are  only  stretched 
or  purtially  divided.  Many  of  the  cases  described  by  Sir  A.  Cooper 
as  dislocation  downwards,  or  of  partial  dislocation,  were  doubtleae  of 
this  kind ;  and  many  others  recorded  as  examples  of  subclavicular  are 
nothing  more  than  specimens  of  this  variety.  (Fig.  374.) 

Symptoms. — The  symptoms  of  this  form  of  dislocation  in  their  general  Symptoms 
character  are  the  same  as  in  most  others,  such  as  inability  to  move  ^5^'"^^ 
the  arm,  immobility  and  pain  in  the  part,  often  passing  down  8ome  vtrietj. 
nerve   trunk,    and   aggravated 

by   movement.     On  looking  at  ^'^o-  875. 

the  part  and  comparing  the  in- 
jured with  the  sound  side  be- 
fore swelling  has  appeared, 
some  striking  points  will  be  ob- 
served, such  as  Hattening  of  the 
deltoid,  prominence  of  the  acro- 
mion, and  a  depression  beneath 
it.  Extra  prominence  will  also 
be  seen  below  the  coracoid 
process,  from  the  head  of  the 
bone  pushing  forward  the  pec- 
toral muscle  (Fig.  375)  ;  from 
behind  there  will  be  some  flat- 
tening of  the  shoulder.  There 
will  be  little  or  no  lengthening 
of  the  limb,  but  the  elbow  will 
be  found  projecting  more  or 
less  from  the  side;  the  move- 
ments of  the  forearm  being 
perfect.  On  manipulating  the 
shoulder  the  head  of  the  bone  will  be  felt  beneath  the  pectoral  mnsde 
in  front  of  the  scapula,  and  from  the  elbow  it  will  be  made  to  moy«« 

Dislocation  downwards  ,.      ,..  Subglenoid 

or  subglenoid.  ^'°r.^'  ditlocttioii, 

This  form,  although 
usually  given  as  the  most 
common,  is  probably  se- 
cond in  frequency  to  the 
one  last  described,  the 
snbcoracoid.  Flower  says 
that  not  one  in  ten  of  all 
dislocations  of  the  hu- 
merus can  properly  be 
called  subglenoid.  In  it 
the  head  of  the  bone  rests 
below  the  glenoid  fossa 
(Fig.  376),  the  rent  in  the 
capsule  being  at  its  infe- 
rior instead  of  its  anterior  „.  .  ,^  ,.  . 
border,  and  the  soft  parU                       Subglenoid  diiloeatioii. 

mechanically  interfering  with  the  natural  tendency  of  the  deltoid^ 
coraco-brachialis,  and  biceps  to  draw  the  head  of  the  bumems  upwards 
towards  the  coracoid  process. 


Snbcoracoid  dislocation  of  he«d  of  I 
Drawing  27**. 
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SymptOBtfl — ^The  most  oonitant  are  immobility  of  the  Kcm,  und  ins* 
bility  to  more  it  without  pain,  with  a  ^eater  separation  of  the  elbow 
from  the  aide,  a  more  marked  flattening  of  the  shoulder,  greater  de- 
pression beneath  and  extra  prominence  of  the  acromion  than  are  met 
with  in  the  sabooracoid  variety ;  but  the  most  typical  ar^  a  depresnon 
of  the  anterior  fold  of  the  axilla  from  a  drawing  down  of  its  attachment, 
the  marked  presence  of  the  head  of  the  bone  in  the  axilla,  and  the 
•eparation  of  the  coracoid  process  and  the  head  of  the  malplaced  bone 
by  a  space  of  one  to  two  inches  (Fig.  376). 

IMaiocation  backwardB  or  sabspiiioiiB. 

This  is  next  in  rarity  to  the  last.  In  it  the  head  of  the  bone  rests  beneath 
the  spine  of  the  scapula  or  base  of  the  acromion  (Fig.  377) ;  the  latter 
position  being  a  less  complete  luxation  than  the  former,  and  is  the  more 
common.  It  corresponds  to  Malgaigne's ''subacromial"  yariety,  this 
completeness  of  the  dislocation  d^)ending  upon  the  amount  of  lacera- 
tion of  the  muscles  attached  to  the  bone,  and  more  particularly  of  the 
subscapularis. 

Fxe.  877. 


jSuB'cZat/iedtar 

From  Iloirer's  modeli,  Midfllciex  HotpiteL 


Subfpinoas  dislocation  of  head  of 
humerus. 


Sjmptoms. 


On 
rabdavicnlar 


The  sfffnpionu  of  this  accident  are  very  marked;  looking  at  the 
shoulder  in  front,  there  will  be  the  flattening  of  the  deltoid  and  pro- 
minence of  the  acromion  as  usual,  but  there  will  be  a  marked  flat- 
tening, if  not  depression,  of  the  soft  parta  below  the  coracoid  and 
acromion  processes.  The  elbow,  instead  of  being  fixed  away  from  the 
side,  will  be  drawn  to  it  and  forwards,  the  forearm  generally  painting  out- 
wards. The  back  view,  however,  is  the  most  typical,  the  head  of  the  bone 
covered  with  muscles  and  soft  parts  forming  a  prominent  feature  in  the 
case  (Fig.  378).  I  had  a  patient  under  observation  about  thirty  years 
of  age,  who  could  dislocate  her  shoulder  in  this  direction  at  will  by 
muscular  action. 

BnbclaTiciilar  dialocations. 

Theie  are  most  rare.    The  head  of  the  humeros  rests  below  the 
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clavicle  on  the  sternal  side  of  the  coracoid  process  (Fig.  877).  I  have 
never  seen  a  complete  example.  Malgalgne  tells  ns  that  in  it  the  arm  is 
pressed  against  the  chest,  the  elbow  slightly  removed  from  the  side^ 
the  head  of  the  bone  is  felt  and  also  seen  in  its  abnormal  position ;  the 
shaft  of  the  humems  instead  of  the  head  is  felt  in  the  axilla.  The  bnlk  of 
cases  recorded  as  of  the  subclavicnlar  kind  are  probably  sabcoracoid. 

The  snpracoracoid  dislocation  is  a  mixed  form  of  accident,  for  it  is  ^^ 
secondary  to  a  fracture  of  the  coracoid  process.    Malgalgne  has  re*  ^J^ie^d 
corded  an  example,  and  Holmes,  in  the  '  Med.-Chir.  Trans.,'  vol.  xli,  a  hj^i^^*^^ 
second,  with  an  account  of  the  dissection  of  the  case,  the  preparation 
being  in  St.  George's  Museum.    He  also  relates  a  third  which  occurred 
in  the  practice  of  Mr.  P.  Hewett. 

Some  points  in  diagnosis  remain  to  be  told,  and  the  most  important  Important 
was  pointed  out  by  the  late  Mr.  T.  Callaway  in  his  excellent  Jacksonian  JJ^JlJ^ 
Prize  Essay  for  1849,  and  it  is  this :  **  That  in  taking  the  vertical  oir-  these 
cumference  of  any  shoulder  in  which  dislocation  exists  bg  means  of  a  dislocatioBS. 
tape  carried  over  the  acromion  and  under  the  axilla^  an  increase  of 
about  two  inches  over  the  sound  side  is  an  invariable  concomitant,"  The 
same  author  also  shows  how  elongation  of  the  limb  does  not  take  place, 
at  any  rate  to  any  extent ;  the  different  accounts  given  by  authors 
upon  this  point  depending  upon  the  fact  that  they  are  content  with 
optical  rather  than  actual  measurement.     Professor  Dugas,  of  Georgia,  Duns's  guide 
has  also  pointed  out  ('  Southern  Med.  and   Surg.  Journal/  185^  a  to  dia- 
sign  of  dislocation  of  the  shoulder-joint  that  merits  more  notice  than  B«w«i>« 
it  has  received,  and  I  am  indebted  to  Dr.  W.  Briggs,  of  Nashville,  for 
calling  my  attention  to  it.     It  is  based  upon  the  physical  fact  that  in 
consequence  of  the  rotundity  of  the  thoracic  walls,  it  is  impossible  for 
both  ends  of  the  humerus  to  touch  them  at  the  same  time,    "  If  the 
fingers,  therefore,  of  the  injured  limb  can  be  placed  by  the  patient,  or  by 
the  Surgeon,  upon  the  sound  shoulder  while  the  elbow  touches  the  thorax, 
a  condition  that  obtains  in  the  normal  condition  of  the  joint,  there  can 
be  no  dislocation.  And  if  this  cannot  be  done  there  must  be  one,  for  no 
other  injury  than  a  dislocation  can  induce  this  physical  impossibilil^.'' 
Dr.  F.  Hamilton  has  likewise  shown  (*  Lond.  Med.  Rec.,'  April,  1875) 
how  in  a  dislocation  a  rule  will  touch  the  acromion  process  of  the 
injured  side  with  the  elbow  at  the  same  time,  a  condition  that  cannot 
exist  in  health. 

It  sometimes  happens  that  the  head  of  the  bone,  after  its  apparent  DIsloestioB 
reduction,  fails  to  remain  in  position  and  falls  out  again ;  and  when  JJSSSi 
this  occurs  it  becomes  a  question  whether  some  part  of  the  glenoid  ^^*^"***'"** 
cavity  is  fractured  or  other  fracture  exists.  I  have  recently  seen  a  case 
of  dislocation  of  the  head  of  the  humerus  forwards  and  downwards,  in 
which  a  portion  of  the  glenoid  cavity  was  broken  off  and  displaced 
downwards,  associated  with  severe  injury  to  the  radio-spiral  nerve. 
In  children  it  may  be  that  the  upper  epiphysis  of  the  humems  has 
separated.  Under  these  circumstances  the  arm  should  be  most  care* 
fully  manipulated  under  chloroform  to  make  the  diagnosis  snre.  In 
exceptional  cases,  however,  this  slipping  out  again  is  not  to  be  ex- 
plained by  these  complications.  In  the  case  of  a  man  sot.  76,  who  had 
a  dislocation  backwards,  the  head  of  the  bone  could  not  be  kept  in 
position  till  the  muscles  beg^n  to  act  after  the  effects  of  the  cmoro-. 
form  had  subsided.  I  had  to  hold  the  bone  in  place  till  the  patient 
recovered,  and  the  mnscles  acted  natonUlj. 
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On  the  TBXATMnrr.^The  use  of  axuBftheticB  has  completely  NMationiied 

treatment  of  the  treatment  of  dislocations,  and  at  the  present  day  nothing  hm  usually 

tllS^SSSi^  simpler  than  the  reduction  of  a  dislocation  of  the  shoulder,  and 

'  what  was  formerly  called  reduction  by  itratagem  is  now  the  rule.    **If 

you  can  get  a  person  off  his  guard/'  wrote  Abemethy,  "  you  have  first 

to  put  your  hand  up  to  the  head  of  the  bone,  depress  the  elbow,  and  it 

will  sometimes  succeed  in  putting  it  in,''  and  the  modem  Surgeon,  in 

describing  the  reduction  of  dislocations  by  nuxnipulaUon^  might  use 

much  the  same  language.    To  reduce  a  dislocated  humerus  by  manipii^ 

UdUm  chloroform  is  essential,  and  when  the  patient  ufulljf  under  its 

Mode  of        influence  and  in  the  horizontal  position  the  Surgeon  should  grasp  the 

redaction  by   shoulder  with  one  hand,  and  the  flexed  elbow  with  the  other  (Fig.  879,  ▲). 

manipalatiott.  When  the  dislocation  is  subglenoid  or  subcoracoid  the  thumb  of  the 

Fio.  879. 
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Extention,  addnction  and  rotation  outwards. 

Surgeon  may  be  placed  over  the  head  of  the  bone  and  the  Angers  over 
the  spine  of  the  scapula,  the  thumb  acting  as  a  fulcrum;  with  the  other 
hand  the  flexed  elbow  should  be  drawn  from  the  side  and  extension 
made,  some  slight  rotatory  movement  outwards  being  employed.  When 
extension  has  been  carried  to  its  full  extent  the  elbow  should  then  be 
raised  and  the  arm  made  to  describe  a  semicircle  in  the  direction  of  the 
sternum  and  the  face,  and  then  suddenly  brought  down  to  the  side  of 
the  thorax,  the  head  of  the  humerus  being  rotated  inwards,  and  the 
thumb  of  the  opposite  hand  at  the  same  time  giving  the  right  direction 
to  the  head  of  the  bone.  (Fig.  379,  B.)  Should  the  first  attempt  fail, 
a  second  may  succeed,  or  even  a  third.  In  the  majority  of  dislocations 
of  the  shoulder  this  method  will  succeed.  In  Philadelphia  this  practice 
is  known  as  H.  H.  Smith's  method.  In  the  dislocation  backwards  or 
subspinous  the  same  method  will  suffice,  but  in  that  case  the  head  of 
jbhe  bone,  being  behind  the  glenoid  cavity,  wants  pushing  forward ; 
imder  such  circumstances  the  Surgeon  should  stand  slightly  behind 
the  patient,  with  one  hand  grasp  the  axilla  with  the  thumb  behind, 
and  with  the  other  the  elbow,  making  extension,  reduction  may  then 
pe  effected  by  drawing  the  elbow  backwards  and  rotating  the  bone. 
By  these  means  I  easily  reduced  an  interesting  case  of  dislocation 
backwards — subspinous — complicated  with  fracture  of  the  ribs  of  the 
same  side  and  of  the  opposite  clavicle.  When  these  means  fail,  or 
Extension  by  when  chloroform  is  not  at  hand,  reduction  by  means  of  extension  with 
heel  in  axilla,  ^y^^  j^^^j  '^  ^^^  axilla  should  be  employed,  the  Surgeon  witii  his  unbooted 
heel  preasiDg  upon  the  head  of  the  humerus  or  lower  border  of  the 
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Clove  hitch. 


Fio. 881. 


axilla,  and  with  his  hand  grasping  the  forearm  of  rio.  880. 

the  misplaced  limb,  making  steady  extension  ;  some 
slight  rotatory  movement  often  facilitating  redac- 
tion. The  head  of  the  bone  usually  slips  into  its 
place  with  a  perceptible  jerk,  and  the  moment  this 
is  felt  all  extension  should  be  stopped. 

To  facilitate  extension  the  clove  hitch  (Fig.  380) 
may  be  employed ;  and  instead  of  the  heel,  Mr.  Skey's 
well-padded  iron  knob. 

Mr.  W.  F.  Teevan  tells  me  that  he  has  known  the 
third  rib  to  be  fractured  in  the  attempt  to  reduce  a  dislocation  of  the 
head  of  the  humerus  with  the  foot  in  the  axilla. 

If  the  humerus  still  resists,  thefollowing  plan,  writes  Hulke  ('Holmes's  Hulke'i  plan. 
Surgery,'  vol.  ii,  1871),  **  which  I  have  never  known  to  fail  in  a  recent 
dislocation,  may  be  tried.     The  patient  is  seated  in  a  high  chair,  which 
is   placed   about  two  feet  from  the  post  of  an  open    doorway;   the 
Surgeon,  having  his  back  against  the  door- 
post, places  one  foot  upon  the  side  of  the 
chair,  and  with  his  knee  presses  into  the 
axilla,  and,  witli  both  hands  upon  the  shoul- 
der,  steadies   the   patient's  body ;    a  jack 
towel  is  then  fixed  by  a  clove-hitch  knot 
to  the  patient's  arm,  just  above  the  elbow, 
and  by  its  means  two  or  three  assistants, 
placed  on  the  other  side  of  the  doorway, 
make   steady    extension   horizontally  out- 
wards." 

This  is  only  a  modification  of  Sir  A. 
Cooper's  plan  of  bending  the  extended  arm 
over  the  knee  placed  in  the  axilla  with 
the  patient  sitting,  using  the  humerus  as 
a  lever ;  it  is,  doubtless,  a  good  one. 

Should  these  means  fail,  success  may  be 
secured  by  drawing  the  arm  vertically  up- 
wards,  as  practised   by  White,    of    Man- 
chester, in  1764,  and  recently  advocated  by 
Mr.  Lowe,  of  Burton- on-Trent  (*  St.  Barth. 
Rep.,'  1870).    In  1864, 1  succeeded  by  these 
means  in  the  case  of  a  subglenoid  disloca- 
tion of  one  month's  standing,  in  a  man,  sot.  64,  the  method  by  manipa- 
lation  and  extension  having  failed ;    and  again,  more  recently,  in  a 
similar  case  of  twenty-four  hours'  standing,  in  a  gentleman,  set.   30, 
when  every  other  means  had  proved  unsuccessfxil  (Fig.  381).     Mr. 
Lowe  places  his  patient  in  a  sitting  posture  on  the  floor,  and  stands 
behind  him  on  a  sofa  forcibly  extending  the  dislocated  arm  npwardi, 
the  scapula  being  kept  fixed  by  the  Snrgeon's  foot.     In  all  cases  the 
extension  should  be  gradual  and  steady,  the  counter-extension  effective ; 
no  jerking  or  great  force  should  be  allowed ;  pulleys  are  to  be  looked 
upon  as  dangerous  appliances ;  with  the  use  of  ansBsthetics  they  should 
he  abandoned ;  in  recent  dislocations  they  are  never  needed ;  and  in 
the  old,  adhesions  should  be  broken  through  by  forcible  rotation  and 
flexion  of  a  joint  rather  than  extension. 

Extension  forwards  is  at  times  of  use ;  it  proved  viciei(«dx\  V^  \srj 


Extension 
upwards. 


Redaction  by  extension  of  arm 
upwards. 
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hands  in  a  caae  of  robspinoos  dislocation  of  three  weeksf  ftandiog  in  a 
man,  et.  f6. 

In  a  neglected  dislocation  of  twenty-five  days'  standing,  Mr.  Cock 
succeeded  in  1859  (vide  author  *  On  Diseases  and  Injuries  of  Joints,' 
1859)  by  the  following  plan,  all  other  means  having  failed : — **  An  air- 
pad,  made  of  vulcanised  india  rubber,  was  placed  in  the  axilla,  and 
the  arm  firmly  bandaged  to  the  side,  the  air-pad  thus  being  made  to 
exert  a  poweif  ul  outward  pressure  upon  the  head  of  the  bone.  Upon 
removing  the  bandage  upon  the  thinl  day,  the  head  of  the  bone  was 
found  to  have  returned  to  its  natural  position." 

Without  chloroform  the  difficulty  in  the  reduction  of  a  dislocation  of 
the  shoulder  is  found  in  muscular  spasm,  superadded  to  that  of  replacing 
the  head  of  the  bone  through  the  rent  in  its  capsular  ligament.  With 
chloroform  the  resistance  of  the  muscles  is  no  element  to  be  con- 
sidered, the  second  one  alone  exists.  In  old  dislocations  the  presence  of 
adhesions  is  an  extra  element  of  difficulty. 

After  the  reduction  of  a  dislocation  the  arm  should  be  bound  to  the 
side  for  a  week,  and  kept  at  rest  for  a  fortnight  or  more,  all  violent 
exertion  being  forbidden  for  several  months.  The  object  of  this  is  to 
give  time  for  the  injured  parts  to  recover  their  power,  for  ruptured 
muscles  to  unite  or  form  fresh  adhesions. 

At  times  it  happens  that  the  trunks  of  the  nerves  are  so  injured  at 
to  give  rise  to  paralysis  of  the  muscles  supplied  by  them.  I  have  seen, 
in  one  case,  the  parts  supplied  by  the  ulnar  nerve  permanently  para- 
lysed ;  and  in  another,  those  supplied  by  the  muscolo-spiral.  It  is  by 
no  means  uncommon  to  find  the  circumflex  nerve  so  injured  as  to  be 
followed  by  a  most  complete' wasting  of  the  deltoid  muscle.  In  many 
cases,  however,  in  which  paralysis  follows  dislocation,  recovery  may 
ensue ;  in  a  very  marked  example  that  I  saw  in  1874,  in  which  paralysis 
of  all  the  parts  supplied  by  the  radio-spiral  nerve  was  most  complete^ 
recovery  took  place  in  fifteen  months. 

The  axillary  artery  may  likewise  be  lacerated.  Callender  ('  St.  Barth. 
Kept.,'  1866)  has  recorded  such  a  case ;  and  Dr.  R.  Adams  {*  Cyolo. 
Anat.  and  Phys.,'  art.  "  Shoulder,"  p.  416)  another. 

In  neglected  dislocation  of  the  shoulder  it  is  always  a  difficult  ques- 
tion to  decide  as  to  the  expediency  of  attempting  reduction.  Sir 
A.  Cooper  used  to  say  that,  after  twelve  weeks'  rest,  an  attempt  should 
not  be  made,  and  in  a  certain  sense  such  an  opinion  is  correct ;  but 
there  are  many  cases  of  less  standing,  in  which  the  attempt  would  be 
wrong,  and  some  few,  of  far  longer  standing,  in  which  it  would  be 
right. 

Where  good  movement  exists  after  twelve  weeks,  there  is  little  need 
for  the  attempt,  unless  under  exceptional  conditions.  When  bad  move- 
ment exists,  or  none  at  all,  the  attempt  may  be  made,  for  cases  are  on 
record  in  which  reduction  has  been  effected  after  a  year  or  more. 

Fracture  and  dislocation  of  the  head  of  the  humerus,  at  times,  occur 
together,  and  when  the  dislocation  can  be  reduced  at  once,  as  it  may  by 
means  of  chloroform,  so  much  the  better.  When  it  cannot,  the  fracture 
must  be  treated,  and  the  dislocation  left  alone,  good  movement  at 
times  being  the  result.  In  Fig.  382  such  a  complication  existed.  The 
preparation  was  taken  from  a  gentleman,  set.  64,  three  months  after 
the  injury,  before  union  had  taken  place  at  the  seat  of  fVacture. 

Compound  dislocatiOBS  of  the  shoulder  are  grave  accidents,  and  when 
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mncli  injury  to  the  soft  parts  is  present,  the  best  plan  is  probably  to 
resect  the  head  of  the  bone,  although  when  the  wound  is  limited  or 


clean,  and  reduction  is  easy,  it 
may  be  right  to  treat  the  case 
as  one  of  wounded  joint. 


FiQ.  382. 


Compound   ' 
ditlocatiom 
of  the 
shoulder. 


*^ef*9mtem 


On 

dislocationi 
of  the  elbow. 


Dislocation  of  the  head  of  the  humerus  bmo- 

ciated  with  fracture. 

Prep.  1114»,  Guy's  Hosp.  Mns. 

In  only  one  case  was  the  subject  a 


'  Yarietici. 


Dislocation  of  the  Elbow. 

It  is  in  early  life  that  this 
accident  is  most  common; 
according  to  the  Middlesex 
Hospital  table  ('  Holmes's 
Syst./  vol.  ii)  more  than  half 
of  the  cases  occurred  in  boys 
between  the  ages  of  five  and 
fifteen.  Dr.  Hamilton  out  of 
33  cases  found  19  in  children 
under  fourteen  years  of  age. 
At  Guy's  these  proportions  are 
not  quite  so  large,  for  out  of 
13  cases  6  were  in  subjects 
between  ten  and  twenty;  3 
between  twenty  and  thirty  ;  3 
between  thirty  and  forty,  and 
one  between  forty  and  fifty, 
woman. 

Both  bones  may  be  displaced  backwards,  outwards,  inwards,  or  for- 
wards, backwards  and  outwards,  or  backwards  and  inwards.  The  ulna 
may  be  displaced  backwards  alone,  the  radius  maintaining  its  natural 
position ;  the  head  of  the  radius  may  be  thrown  forwards  or  backwards. 

These  dislocations  may  be,  more  or  less,  complete ;   they  may  be  Conditions. 
simple  or  compound;  uncomplicated,  or  complicated  with  fracture  of 
one  or  more  of  the  bones  entering  into  the  formation  of  the  joint,  or 
with  displacement  of  an  epiphysis. 

In  point  of  frequency  dislocation  of  both  bones  backwards  is  the 
most  common,  the  other  dislocations  of  both  bones  occurring  in  the 
order  above  given ;  dislocation  forwards  being  so  rare  that  without  a 
fracture  its  existence  was  doubted  by  Sir  A.  Cooper,  but  Velpeau  and 
Canton  have  each  recorded  undoubted  examples. 

The  force  required  to  produce  any  one  of  these  injuries  is  severe :  it 
is  generally  exerted  directly  upon  the  elbow,  or  indirectly  upon  the 
band,  either  a  fall  or  a  twist ;  to  admit  of  any  dislocation,  there  must  of 
necessity  be  much  laceration  of  the  ligaments. 

Symptoms  and  diagnosis. 

These  accidents  are  not  difficult 
to  diagnose  when  seen  at  an  early 
period  of  their  existence,  although 
after  the  lapse  of  some  hours 
f2preat  difficulty  may  be  expe- 
rienced owing  to  the  swelling 
masking  the  points  of  bone,  and 
rendering  it  difficult  to  make  out 
their  relative  positions. 

The  injured  joint  should  always 


TmfBuSkCj  of 
theserenu 
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Dislocation  of  radius  and  ulna  backwards. 
From  Sir  II.  Cqo^cx. 


382 


DISLOCATIONS  OF  .THB   ELBOW. 


Both  bones* 
backvardi. 


Dislocation 
outwanls. 
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be  carefully  examined,  each  point  of  bone  felt  for,  and  itt  relatire 
position  with  other  points  compared  with  those  of  the  soand  limb ; 
and,  although  in  all  forms  of  dislocation  or  fracture  about  joints  the 
Surgeon  should  compare  the  sound  with  the  injured  side,  in  none  can 
be  derive  greater  assistance,  or  feel  more  forcibly  the  value  of  the 
rule  than  in  dislocations  of  the  elbow.  The  student  should  accustom 
himself  to  the  manipulation  of  healthy  joints,  and  learn  where  to 
place  his  finger  upon  their  different  prominences  and  depressions ;  for 
having  learned  the  normal  conditions  of  a 
joint,  he  will  find  usually  but  little  diffi- 
culty in  discovering  when  a  displacement 
has  occurred. 

When  both  bones  are  dislocated  back- 
wards (Fig.  383)  the  forearm  is  par- 
tially fiexed  and  the  hand  slightly 
pronated;  the  displaced  bones  project 
backwards  and  make  a  prominent  swell- 
ing with  the  tendon  of  the  triceps,  and 
the  condyles  of  the  humerus  can  readily 
be  felt  in  front  pushing  the  artery  and 
soft  parts  forwards ;  the  inner  condyle 
of  the  humerus  and  the  olecranon  will 
be  far  apart ;  and  the  great  increase  in 
the  antero-posterior  diameter  of  the 
joint  will  be  seen  at  a  glance.  In  thin 
subjects  the  olecranon,  and  the  head  of 
the  radius,  can  be  readily  felt  in  their 
abnormal  position,  and  the  head  of  the 
latter  bone  made  through  the  hand  to 
rotate  in  its  new  position. 

In  the  dislocation  of  the  bones  out- 
wards, the  marked  prominence  of  the 
inner  condyle  of  the  humerus  as  seen  from  behind  is  a  typical  feature 
(Fig.  384),  and  with  luxation  of  the  same  bones  inwards  the  external 

condyle  is  prominent. 

In  the  rare  form  of  dislocation 
forwards  (Fig.  885)  the  loss  of  the 
olecranon  from  its  right  position, 
the  unusual  prominence  of  the 
condyles  of  the  humerus,  and  the 
marked  elongation  of  the  forearm, 
are  the  chief  features. 

In  dislocation  of  the  iilna  hack* 
wards,  the  pronation  and  twisting 
inwards  of  the  hand,  the  great 
shortening  of  the  ulnar  side  of  the 
forearm,  and  projection  backwards 
of  the  olecranon  mark  the  nature 
of  the  accident. 

When  the  kead  of  the  radius  is 
displaced  alone  forwards  (Fig.  386) 
or  backwards,  its  absence  from  ita 
natural  position,  and  its  presence 


Tuner 


^ClfeninctL 


Dislocation  of  the  right  radios  and 
ulna  outwards .    Posterior  view. 
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Dislocation  of  radias  and  nlna  forwards. 
CsAVon'^  cue.  '  Dublin  Quart.,'  Aug.,  I860. 
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in  an  unnatural  one,  can  usually  be  made  out ;  in  the  forward  disloca- 
tion the  flexion  of  the  joint  is  limited. 

In  the  backward  (Fig.  387)  the  movements  may  be  complete;  more 
commonly,  however,  they  are  limited. 

Teeatment. — When  the  Surgeon  has  once  recognised  the  nature  of  Tr?*^"*****  ^l 
the  dislocation  he  has  to  treat  there  is  little  difficulty  in  its  treatment,  SJ^^*^"  ^ 
for  with  the  patient  anaestheticised  and  the  muscles  consequently  para- 
lysed, there  is  rarely  any  difficulty  in  reducing  any  dislocation  of  the 

Fig.  386. 


Dislocation  of  the  head  of  the  raditu  backwards. 


Dislocation  of  the  radius  forwards.    Drawin}?  27**,  Guy's  Hospital.    From  dissection. 
Mr.  Hilton's  case. 

elbow  by  manipulation,  or  rather  by  moulding  the  joint  into  its  right 
form;  this  may  usually  be  done  by  the  Surgeon's  hands,  pressure 
being  applied    according    to 

the  wants  of  the  individual  Fio.  387. 

case,  guided  by  the  known 
anatomy  of  the  part.  At  i 
times  extension  of  the  fore- 
arm is  required,  or  the 
forcible  bending  of  the 
forearm  over  the  Surgeon's 
knee  or  thumbs  but  in  the 
majority  of  early  cases 
the  joint  may  be  moulded 
into  its  normal  position. 

When  some  weeks  have  been  allowed  to  pass  without  reduction, 
considerable  force  may  be  called  for  to  break  down  the  adhesions,  for- 
cible flexion  and  extension  being  then  applicable. 

Up  to  two  months  any  dislocation  of  the  elbow  may  be  reduced,  or  Attempts  at 
rather  an  attempt  at  reduction  may  be  made.     After  that  date,  when  J^J*^*^^*®"  "* 
useful  movement  is  present,  the  attempt  had  better  not  be  entertained,  dislocations. 
When  no  movement  exists  it  is  justifiable.     No  definite  rule  can  be  laid 
down  upon  this  point;  each  case  must  be  judged  upon  its  own  merits. 
I  have  reduced  a  dislocation  of  the  bones  of  the  forearm  backwards 
after  nine  weeks,  with  an  excellent  result,  and  have  failed  after  five. 
What  would  be  justifiable  under  some  circumstances  would  be  unjusti- 
fiable under  others,  the  age  of  the  patient,  his  position  or  occupation, 
and  necessities,  having  as  great  an  influence  in  guiding  the  Surgeon  as 
the  time  that  has  elapsed  after  the  accident  and  the  amount  of  useful 
movement  in  the  joint. 

When  both  bones  are  displaced  or  the  ulna  alone,  the  Surgeon  should 
grasp  the  forearm  as  a  whole.  W^hen  the  radius  is  the  bone  displaced, 
the  extending  force  should  be  applied  from  the  hand. 
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Compound 
dislocation 
of  elbow. 


Dislocation 
of  the  wrist. 


Hand 
forwards. 


After  tbe  redacUon  of  the  dislocation  the  arm  should  be  kept  in  a. 
splint,  and  cold  lotion  or  ice  applied,  according  to  the  amount  of  inflam- 
mation that  ensues.  When  little  inflammation  follows,  passive  move* 
ment  may  be  allowed  after  ten  days  or  a  fortnight.  After  the  reduce 
tion  of  a  dislocation  of  the  head  of  the  radius  forwards  there  is  usually 
great  difficulty  experienced  in  keeping  the  bone  in  its  position ;  to  effect 
this  I  have  found  the  forced  flexion  of  the  forearm  the  best,  the  wrist 
and  forearm  being  bound  by  means  of  a  bandage  to  the  arm.  In  a 
case  recently  under  care  the  benefit  of  this  practice  was  well  dis- 
played. 

When  reduction  of  a  neglected  dislocation  has  been  effected,  it  is  wise 
to  fix  the  elbow  on  an  angular  splint  for  ten  days  or  a  fortnight  and 
apply  cold,  and,  after  all  inflammatory  action  has  subsided,  to  allow  of 
passive  or,  possibly,  forcible  movements,  for  a  stiff  joint  at  the  elbow  is 
a  misfortune  of  no  mean  importance,  and  to  prevent  it  measures  nuy 
be  employed  which,  under  other  circumstances,  might  be  considered 
rash.  In  neglected  cases,  where  reduction  is  beyond  all  hope,  the 
Surgeon  may  use  a  considerable  amount  of  force  to  flex  the  forearm  to 
a  rigbt  angle,  in  which  position  it  should  be  fixed. 

In  compound  disloecUion  of  the  elbow-joint,  where  reduction  is  pos- 
sible and  the  wound  small,  the  case  may  be  treated  as  one  of  wounded 
joint — by  splints  and  the  application  of  ice,  good  hopes  existing  of  a 
sound  recovery  being  secured  with  movement.  When  the  wound  is 
large,  and  the  soft  parts  are  materially  injured,  excision  of  the  joint 
should  be  performed,  tbe  success  attending  this  practice  being,  as  a 
rule,  very  satisfactory.  When  the  vessels  and  nerves  are  clearly  so  in- 
jured as  to  preclude  the  possibility  of  a  useful  limb  being  secured,  am- 
putation may  be  required. 

In  all  these  dislocations  of  the 
elbow  the  Surgcou  should  be  careful 
to  make  out  that  they  are  uncom- 
plicated ;  that  no  fracture  co-exists ; 
or,  what  is  more  common  in  young 
subjects,  no  displacement  of  tbe 
lower  epiphysis  of  the  humerus  is 
present,  such  as  is  shown  in  Fig. 
388.  This  can  only  be  made  out 
by  a  careful  comparison  of  the 
sound  and  injured  sides,  and  the 
appreciation  of  the  crepitus  of 
fracture,  the  crackling  of  effusion, 
and  the  semi-crepitating  feel  of  a 
displaced  epiphysis. 

Dislocations  of  the  Wrist. 
These  are  exceedingly  rare  accidents,  the  majority  of  cases  recorded 
as  being  of  this  nature  being  fractures  of  the  lower  end  of  the  radius. 
What  is  now  known  as  Colles's  fracture  being  the  more  common  form  of 
accident.  Dupuytren  pointed  this  out  years  ago,  and  the  truth  of  the  ob- 
servation is  now  fairly  recognised.  When  dislocation  does  occur  the  hand 
is  displaced  either ybrtrarrf*  or  backwards^  the  ends  of  the  radius  and 
ulna  forming  prominent  points  in  the  opposite  positions,  and  the  styloid 
procesf^s  of  the  radios  and  ulna  being  recognisable  points  in  a  line 
with  tbe  shafts  of  the  bones  of  the  forearm  (Fig.  389).    This  feature 
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.  Displacement  of  lower  epipbysis  back- 
wards.   Hutchinson's  case. 
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Treatment 


is  an  important  one,  for  when  the  displaeomcnt  of  the  hand  is  dne  to  a 
fracture  of  the  lower  ends  of  the  radius  and  ulna,  the  styloid  processes 
will  be  in  connection  with 
the    hand   instead   of    the 
shafts  of  the  bones. 

Tbbatment. —  Redaction 
by  manipulation  is  readily 
performed,  extension  of  the 
hand  and  direct  (pressure 
upon  the  displaced  bones,  as 
a  rule,  effecting  the  Sur- 
geon's purpose.  The  parts 
should  be  kept  in  position 
by  an  anterior  and  a  poste- 
rior splint;  these  should, 
however,  be  removed  as  soon 
as  the  parts  have  become 
firm,  and  passive  move- 
ment of  the  finpers  allowed. 

Dislocation  of  the  lower  end  of  the  radins  with  the  hand  may  take  Dislocation  of 
place  whenever  the  hand  is  forcibly  pronatcd  or  supinated.     When  J®^^"**  ^ 
forcibly  pronated,  the  ulna  projects  backwards  and  the  radius  and  hand  *•■*■•• 
forwards ;  when  supinated,  the  reverse  conditions  are  found  to  exist. 

I  have  seen  the  former  accident  but  once,  and  that  case  is  figured 
d89A.  It  was  in  a  woman,  set.  56,  who  was  admitted  into  my  ward  at 
Guy's  for  another  affection.  The  dislocation  had  taken  place  some 
months  previously,  and  had  never  been  reduced ;  it  was  the  result 
of  a  fall  upon  the  dorsum  of  the  hand.  Pronation  and  supination 
of  the  hand  were  limited,  and  the  ulna  was  fixed  in  its  new  position. 
The  hand  was  more  pronated  than  natural,  but  was  very  nsefuL 

Fio.  889a. 


Dislocation  of  the  hand  forwards.    Taken 

from  a  cast  of  Mr.  Cadf^'s,  copied  from 

Erichien's  work. 


Dislocation  of  the  hand  and  radius  forwards  off  the  ulna. 

Such  dislocations  are  readily  reduced  by  extending  the  hand  and  by 
the  application  of  pressure  to  the  displaced  bones.  After  their  reduc- 
tion, anterior  and  posterior  splints  shonld  be  applied  for  two  or  three 
weeks,  to  prevent  the  bones  slipping  out  of  position,  and  to  allow 
the  li{?aments  time  to  unite.  In  the  case  figured  no  treatment  waa 
available. 

Dilsocation  of  the  carpal  bones  is  an  occasional  although  ran  acd-  Disloeatkmof 
dent,  and  the  displacement  of  the  os  magnum  backwards  from  a  fall  ^■'P*^  **■••• 
upon  the  fiexed  hand  is  the  most  frequent  form.    I  have  known  this 
to  occur  in  a  woman  during  the  efforts  of  parturition  in  g^nA^\&%  %.'%sm3k$mu 
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towel  and  forcibly  bending  the  wrists,  the  bone  being  pressed  oat  of  itv 
connection*  When  the  accident  occurs  the  prominent  head  of  the 
bone  on  the  dorsam  of  the  wrist  in  a  line  with  the  metacarpal  bone  of 
the  middle  finger  is  too  marked  a  feature  to  allow  of  any  diiBcolty  in 
the  diagnosis  being  felt.  The  bone  is,  as  a  rule,  easily  reduced  by 
pressure,  and  kept  in  position  by  means  of  a  pad.  This  pad  must  be 
maintained  in  position  for  many  weeks  after  the  accident  to  allow  time 
for  the  ligaments  to  consolidate. 

South  records,  in  a  note  to  his  translation  of  Chelius,  a  case  in  which 
the  pisiform  bane  was  displaced ;  Fergusson  and  Erichsen  both  record 
others  caused  by  overaction  of  the  flexor  carpi  ulnaris.  Erichsen  also 
makes  mention  of  a  dislocation  backwards  of  the  semilmnar  bane,  and 
in  St.  George's  Hospital  Museum  there  is  a  specimen  of  compound 
dislocation  of  this  bone  on  both  sides  oecasioned  by  a  fall  from  a  height 
upon  the  hands ;  the  bones  were  pressed  out  of  a  wound  in  front  of  the 
wrist. 

Maisonneuve  has  recorded  ('M^m.  de  la  Soc.  de  Chir.,'  tome  ii) 
a  case  in  which  the  second  row  of  carpal  bones  was  displaced  back- 
wards from  the  flrst,  and  Erichsen  another,  in  which  the  metacarpal 
bones  were  displaced  backwards  from  the  carpus ;  these  accidents  are, 
however,  very  rare. 

Dislooation  of  the  thumb  at  any  of  its  joints  is  not  rare ;  the  meto' 
carpal  bone  may  be  displaced  backwards  pr  forwards  from  the  trape- 
zium, the  former  accident  being  the  more  common.  Sir  A.  Cooper 
described  a  dislocation  inwards,  but  g^ve  no  case.  Dr.  F.  Hamilton 
questions  its  occurrence. 

Reduction  of  these  dislocations  by  extension  and  local  pressure  is 
usually  readily  effected,  the  bones  being  kept  in  position  by  means  of 
a  pad  and  a  good  splint  extending  some  inches  above  and  below  the 
displaced  bone. 

Dislocation  of  the  first  phalanx  from  the  metacarpal  bone  is  a  recog- 
nised accident,  the  displacement  backwards  being  the  usual  form; 
dislocationybrwar(2f  is  a  rare  one.  The  first  form  is  usually  the  result 
of  a  fall  upon  the  distal  end  and  palmar  surface  of  the  thumb,  the 
head  of  the  metacarpal  bone  projecting  forwards,  the  base  of  the  first 
phalanx  backwards,  and  the  extreme  phalanx  being  flexed  upon  the 
first.  The  head  of  the  metacarpal  bone  having  probably  been  thrust 
forward  through  the  capsule  of  the  joint,  and  caught  between  the  two 
heads  of  the  flexor  brevis  muscle. 

In  some  cases  the  reduction  of  this  form  of  dislocation  is  effected 
with  ease  by  simple  extension  or  by  the  pressure  of  the  Surgeon's 
thumb  upon  the  displaced  phalanx,  and  for  the  purpose  of  extension 


FiQ.  390. 


nothing  equals  in  value  the  Indian  toy  called  a  **  puzzle,"  or  tube  of 
plaited  reed  (Fig.  390).    When  this  is  not  at  hand  stripe  of  strapping 
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applied  longitudinally  to  the  distal  digit  and  fixed  by  a  circular  piece  When 

will  answer  tbe  purpose.     In  some  instances  all  these  means  fail,  and  fl?^'}!*^  *" 

there  is  yet  much  obscurity  as  to  the  cause  of  the  difficulty.    The  '®"'*^"*'"- 

numerous  muscles  and  tendons  that  surround  the  joint  doubtless  have  a 

powerful  influence,  more  particularly  the  two  heads  of  the  short  flexor 

with  the  sesamoid  bones,  and  when  the  wound  in  the  capsule  is  small 

these  muscles  act  more  powerfully,  the  base  of  the  displaced  bone  or  the 

head  of  the  metacarpal  bone  being  held  by  these  parts  "  as  a  button 

is  fastened  into  a  button-hole."    Under  these  circumstances  success  may 

at  times  be  achieved  by  flexing  the  metacarpal  bone  of  the  thumb  to  an 

extreme  degree,  rotating  and  then  suddenly  extending  the  displaced 

phalanges ;  this  manoeuvre,  as  it  were,  freeing  the  displaced  bone  from 

the  many  tendons  and  ligaments  that  surround  the  joint,  and  that 

doubtless,  at  times,  interfere  with  its  reduction.     I  succeeded  by  this 

method  in  one  case  where  every  other  had  failed.     My  friend,  Mr.  Sells, 

of  Guildford,  tells  me  that  he  has  with  facility  reduced  several  dis- 

locations  of  this  form  by  forcibly  bending  the  thumb  back,  so  as  to  tilt 

the  base  of  the  phalanx  over  the  head  of  the  flexed  metacarpal  bone  and 

then  extending  it.      Both  these  means  have  the  effect  of    relaxing 

the   short  flexor  muscle  as  pointed  out  by  Prof.  Fabbri.    When  all 

such  means  as  have  been  mentioned  have  been  unsuccessfully  tried,  the 

subcutaneous  division  of  the  tendons  and  ligaments  that  appear  to 

prevent  reduction  has  been  practised  with  variable  success ;  and  when 

these  means  fail,  excision  of  the  part  has  been  employed.    In  a  case 

of  this  kind  of  six  months'  standing,  when  the  thumb  was  a  useless  Excision. 

member  and  the  seat  of  pain,  I  excised  the  joint  with  excellent  success, 

a  moveable  articulation  being  secured  with  hardly  any  deformity. 

When  the  bone  is  displaced  forwards^  forced  flexion  of  the  thumb 
upon  the  palm  is  generally  enough  to  effect  reduction. 

Dislocation  of  the  ungual  phalanx  of  the  thumb  may  take  place  in  Dislocation  or 
either  direction,  forwards  or  backwards,  the  last  being  the  more  com-  "?JJ^ 
mon,  and  the  displaced  bone  being  so  small,  diflSculty  is  often  felt  in  Sum"  ** 

Fio.  391. 


applying  extension  to  it.  The  puzzle  (Fig.  390)  is  the  best  thing  to- 
employ  for  the  purpose,  or  Levis's  apparatus  (Fig.  891).  At  times  pres- 
sure with  the  thumb  upon  the  displaced  bone  will  succeed,  or  forcible 
flexion.  Hamilton  pithily  advises  "  forced  dorsal  flexion  in  the  case  of 
the  backward  luxation,  and  forced  palmar  flexion  in  tlie  case  of  the 
forward  dislocation  "  (p.  634,  ed.  3). 

Dislocation  of  the  phalanges  of  the  fingers,  like  those  of  the  thumb,  Diiincaiion 
may  occur  in  two  directions,  the  backward  being  the  more  common;  **{[*[»« 
they  are  readily  made  out  and  easily  reduced  by  extension,  or  flexion  P"***^*»- 
and  then  extension. 


VOL.  II, 


^ 


338  DISLOCATIOlffll  OF  THE  LOWEB  BXTBEMITIES. 

DISLOCATIOHS  OF  THE  LOWEB  EXTBEIIITIES. 

Dislocations  of  the  Hip. 

DiBlocationi  These  are  grave  accidents ;  the,y  arc  foand  mostly  in  male  adults,  be- 
of  the  hip.  tween  15  and  45  years  of  age,  but  occasionally  in  the  yoang  or  old. 
Mr.  Powdrell  ('  Lancet/  1868)  has  recorded  a  case  in  which  the  head 
of  the  femur  was  displaced  into  the  foramen  ovale  at  the  age  of  dx 
months,  and  reduced  by  manipulation.  Erichsen  has  recorded  another, 
of  dislocation  on  the  pubes,  in  a  child  a  year  and  a  half  old ;  and  I  have 
seen  an  instance  of  dislocation  on  the  dorsum  in  a  boy  aged  6 ;  but 
these  cases  are  exceptional.  On  the  other  hand,  they  may  occur  in 
the  aged ;  Malgaigne  has  recorded  five  between  the  ages  of  60  and 
85 ;  I  have  treated  one  in  a  man  aged  73,  and  in  another  aged  66 ; 
but  at  this  time  of  life  fracture  of  the  neck  of  the  femur  is  more 
common. 
Caaiei.  The  accident  is  always  the  result  of  violence,  and  no  slight  force  is 

required  to  tear  through  the  ligaments  that  hold  and  bind  the  head  of 
the  femur  in  its  deep  pelvic  cup ;  were  it  not  for  the  great  leverage  of 
the  lower  extremity,  the  accident  would  probably  be  a  rarity.  In  ex- 
ceptional instances  the  bone  is  displaced  with  the  slightest  force.  I 
have  had  a  young  man  under  my  care  whose  femur  had  been  dislocated 
a  dozen  times  or  more,  the  smallest  twist  in  the  limb  causing  its  dis- 
location backwards. 

Congenital  dislocations  and  dislocation  from  disease  are  not  included 
in  this  group. 
VarietiM  of        Dislocations  from  accident  are  of  various  forms,  but  the  division 
dislocation  of  made  by  Sir  A.  Cooper  is,  doubtless,  practically  the  best,  if  we  remem- 
ber that  varieties  of  each  form,  called  partial 
Fio.  392.  dislocations,  are  met  with   in   practice;    in 

fact,  there  is  good  reason  to  believe  that  the 
head  of  the  thigh-bone  may  rest  at  any  point 
round  its  socket. 

1.  Dislocation  upward*  and  hacJcwardSf  on 
the  dorsum  ilii,  is  the  most  common. 

2.  Dislocation  backwards,  into  the  ischiatic 
or  sciatic  notch — a  variety  of  the  last — stands 
third  on  the  list  as  to  frequency. 

3.  Dislocation  downwards  and  inwards, 
into  the  foramen  ovale,  stands  second. 

4.  Dislocation  upwards  vmiX  forwards^  upon 
the  pubes,  is  about  equal  in  frequency  to  that 
into  the  sciatic  notch. 

Bigelow,  in  his  excellent  treatise  on  the 
hip,  shows  how  the  thick   ilio-femoral,  in- 
verts Y-shaped    ligament  of   Bertin  (Fig. 
392)  acts  in  determining   the  form  of  dis- 
Bigelow's  inverted  location;     the   two    backward    dislocations 

Y  iigameut.  being  behind  this  ligament— that    on   the 

dorsum  being  above  tlie  tendon  of  the  internal 
obturator  (Fig.  393),  that  into  the  sciatic  notch  below  the  tendon, 
UB  jiiustrated  in  Fig.  395 — and  the  two  inward  dislocations  in  front 
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(Figs.  399,  400).    When  the  ligament  is  ruptnrcd  at  its  femoral  at- 
tachment, some  irregular  form  of  luxation  is  allowed. 

Fio.  SOS. 


Fig.  398. 


Fio.  394. 


Dislocation  on  donum. 


Natural  relative  position  of  the 
head  of  tlie  femur  to  the 
obturator  intemoa. 


Dislocation  into  sciatic 
notch,  below  tendon  of 
obturator  intemns. 


Fio.  396. 


In  nil  cases  the  round  ligament  and  capsule  is  torn   across,  the 
muscles  about  the  joint  being  more  or  less  lacerated. 

The  following  anulysis  of  cases  shows  many  of  these  points  : — 

Out  of  54  consecutive  cases  which  have  occurred  at  Guy's  and  in  my 
own  practice,  27  were  on  the  dorsum,  12  into  the 
foramen  ovale,  8  into  the  sciatic  notch,  and  7  on 
the  OS  pubis. 

Eleven  occurred  in  subjects  under  20  years  of 
age,  the  youngest  being  6 ;  and  28  between  the 
ag(>s  of  21  and  40;  15  had  passed  that  period. 

Forty-six  were  in  the  male,  and  8  in  the  female 
sex. 

Dislocation  on  the  dorsum  ilii,  or  backwards 
and  upwards,  forms  about  half  of  all  the  cases  of 
dislocation  at  this  joint;  it  is  usually  produced  by 
a  fall  or  blow  upon  the  outside  of  the  thigh,  with 
the  leg  extremely  adducted,  or  from  a  crushing 
weight  received  when  in  a  stooping  posture.  It 
is  to  be  recognised  by  the  following  signs,  viz. 
the  flexed  position  of  the  thigh,  the  knee,  when 
the  patient  stands,  projecting  in  front  of  but 
above  the  other ;  the  rotation  inwards  of  the 
limb,  the  great  toe  resting  on  the  instep  of  the 
opposite  foot;  the  projection  of  the  great  tro- 
chanter and  its  approximation  to  the  anterior 
superior  spinous  process  of  the  ilium ;  the  eleva- 
tion of  the  fold  of  the  buttock ;  the  immobility 
of  the  limb,  and  the  pain  produced  by  any  at- 
tempt to  abduct  or  extend  it;  and  the  marked 
ahorteuing  of  the  limb  from  one  inch  and  a  half 
to  two  and  a  half  inches  (Fig.  396). 
In  thin  subjects  the  bead  of  the  bone  wx^  \>e 
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BMlocation 
intotlie 
iachiatic 
notch. 


Chancten. 


Dislocation 
into  the 
foramen 
ovale. 


felt  l^ng  upon  the  dorsnm  illi — in  all  there  will  be  an  onnatnnl  fal* 

ness  at  this  part. 
Slight  flexion  and  adduction  will  usually  be  bome»  and  patients  maj 

support  the  weight  of  the  body  on  the  injured  limb^  or  even  walk 
apon  it. 
Fig.  897.  Dislocation  backwards   into  the  ischiatie  notch 

forms  about  a  seventh  of  all  cases^  and  may  be  re- 
garded as  a  variety  of  the  one  just  described ;  indeed, 
Erichsen  describes  the  two  forms  together  as  the 
ilio-sciatic.  It  is  characterised  by  the  same  but  less 
marked  symptoms.  There  is  less  shortening,  less 
flexion  and  adduction,  the  trochanter  is  drawn  up 
and  rotated  outwards,  but  not  to  the  same  extent ; 
the  head  of  the  bone  is  not  to  be  felt.  To  the  eye 
the  limb  assumes  much  the  same  position  as  in  the 
last  form,  but  there  being  less  shortening  the  toes 
rest  on  the  ball  of  the  great  toe  of  the  opposite 
limb  instead  of  on  the  instep  (Fig.  397).  Bigelow 
believes  that  this  form  of  dislocation  is  due  to  the 
protrusion  of  the  head  of  the  bone  below  the  tendon 
of  the  obturator  internus  muscle;  whereas  in  the 
former  kind  the  bone  is  above  the  tendon.  In  this 
opinion  I  believe  him  to  be  right  (Fig.  895). 

Dislocation  upon  the  foramen  ovale  or  obturator 
foramen  is  a  very  striking  accident.  Sedillot  believes, 
with  Beyer,  that  it  is  the  most  common  of  all  forms, 
but  British  and  American  Surgeons  usually  place  it 
third  on  the  list.  In  my  own  table  it  stands  second. 
It  is  generally  caused  by  some  forced  abduction  of 
the  knee  or  foot,  the  head  of  the  bone  being  tilted 

Fio.  398. 


Dislocation  into  the  foramen  ovale. 
Taken  from  a  girl  ect.  14. 


in  irards.    In  the  case  from  which  Fig.  398  was  taken,  it  was  caused  by 


DISLOCATIONS  OF  THE  HIP-JOINT. 


S41 


abduction  of  the  knee  when  the  girl  (a>t.  14)  was  stepping  ont  of  an 
omnibus. 

It  is  characterised  by  the  bent  position  of  the  body,  and  the  pointing  Character, 
of  the  foot  forwards  and  slightly  outwards ;  the  approximation  of  tlie 
trochanter  towards  the  mesial  line,  and  consequent  flattening  of  the 
hip;  hoUowness  below 

the    anterior    superior  Fio.  309.  Fio.  400. 

spinous  process  of  the 
ilium ;  the  absence  of 
the  gluteal  fold,  and 
the  elongation  of  the 
limb  for  about  two 
inches.  Any  attempt  at 
movement  causes  pain. 
The  head  of  the  hont; 
can  often  be  felt  in  its 
new  poMtion  beneath 
the  adductors  ( b^ig. 
3J^0-  The  patient  cau 
however  at  times  walk 
with  such  an  injury. 

DlBlocatlon  upon  the 
08  pubis  is  the  least 
common  form  of  dislo- 
cation ;  it  is  due  to 
iorced  extension  of  the 

thigh,  the  pelvis  being  thrown  forwards  and  the  body  bent  backwards, 
the  head  of  the  femur  being  wrenched  out  of  the  socket  and  drawn 
outwards. 

It  is  marked  by  eversion  of  the  limb  and 
foot  with  abduction  ;  rotation  inwards  of  the 
trochanter,  and  consequent  flattening  of  this 
region.  The  head  of  the  bone  can  also  usually 
be  felt,  if  not  seen,  as  a  projection  upon  the 
OS  pubis  (Fig.  400)  or  on  some  part  of  the  lip 
of  the  acetabulum.  When  thrown  above  the 
bone,  beneath  Poupart's  ligament,  it  forms  a 
very  prominent  projection  beneath  or  to  the 
outer  side  of  the  femoral  artery  (Fig.  401). 

When  the  head  of  the  bone  is  thrown 
between  the  anterior  superior  and  inferior 
spines  of  the  ilium,  or  between  the  inferior 
spine  and  the  acetabulum,  the  head  of  the 
bone  will  be  felt  in  that  position. 

Diagnosis. —  With  reasonable  care  and  at- 
tention to  the  special  symptoms  which  charac- 
terise the  diiferent  forms  of  dislocation  these 
dislocations  ought  to  be  readily  made  out^ 
although  certain  fractures  about  the  neck  of 
the  femur  may  present  symptoms  somewhat 
like  them.  I  have  seen  two  cases  of  im- 
pacted fracture  of  the  neck  of  the  thigh-bone,  j^.  .  .  . . 
irith  the  foot  inverted  and  the  thigh  flexed,         FTOn.T^jue^^C^tjni.''' 


Dislocation  into  foramen  Diilocntion  npon  the 

ovale.  OB  pubii. 

From  Bigelow. 
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Aeetabaliuxi 
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Treatment  of 
dislocations 
of  hip. 


Manipula- 
tion under 
chloroform. 


presenting  symptoms  so  similar  to  those  of  dislocation  into  the  sdatie 
notch,  that  the  diagnosis  could  not  be  made  out  till  the  patients  were 
brought  under  the  influence  of  chloroform,  when  by  gentle  manipula- 
tion the  nature  of  the  accident  was  discovered ;  the  greater  freedom  with 
which  the  head  of  the  bone  could'be  made  to  rotate  in  the  acetabulum, 
and  the  limp  condition  of  the  limb  under  chloroform  in  the  case  of 
fracture  forming  a  marked  contrast  to  the  immobility  and  permanent 
position  of  the  thigh  in  dislocation.  The  late  Mr.  R.  W.  Smith  (on 
'  Fracture,'  1850)  records  also  a  case  of  fracture  of  the  neck  of  the 
femur  which  had  been  mistaken  for  dislocation. 

When  in  the  adult  the  displacement  recurs  after  the  apparent  re- 
duction of  the  bone,  and  the  extending  force  has  been  removed,  the 
probabilities  are  that  the  lip  of  the  acetabulum  has  been  broken  off, 
or  the  head  of  the  femur  factured  (vide  Birkett,  'Med.-Chir.  Trans.,' 
vol.  lii) ;  when  in  the  child,  a  displacement  of  the  head  of  the  bone 
or  upper  epiphysis  should  be  suspected ;  it  being  quite  impossible, 
under  both  these  circumstances,  to  maintain  the  bone  in  position, 
except  by  means  of  a  long  splint  or  weight  to  keep  up  extension.  In 
all  cases  of  a  doubtful  nature  the  Surgeon  should  give  chloroform  for 
purposes  of  diagnosis,  using,  however,  the  gentlest  manipulation.  The 
sudden  loss  of  mobility,  the  rigidity  of  the  limb,  the  absence  of  crepitus, 
and  other  symptoms  of  fracture,  with  the  positive  signs  of  the  in- 
juries themselves,  are,  however,  sufficient  to  indicate  the  nature  of  the 
case.  Nelaton's  test  for  dislocation  of  the  hip  backwards  is,  however, 
an  excellent  one ;  it  consists  of  a  line  drawn  from  the  anterior  superior 
spinous  process  of  the  ilium  to  the  most  prominent  part  of  the  tube- 
rosity of  the  ischium.  In  a  normal  joint  the  trochanter,  in  every  po- 
sition of  the  limb,  just  touches  the  lower  border  of  this  line;  but  in  all 
dislocations  where  the  bone  goes  backwards,  it  is  found  above  it,  some- 
times an  inch. 

Tbbatmsnt. — Sir.  A.  Cooper  and  Surgeons  of  his  day  used  to  look  upon 
the  muscles  about  a  joint  as  the  chief  agents  in  drawing  a  displaced  bone 
into  its  abnormal  position,  and  also  as  forming  the  main  obstacle  to  its 
reduction;  they  consequently  looked  to  physical  force  as  the  chief 
means  by  which  this  obstacle  was  to  be  neutralised,  and  employed  pul- 
leys and  other  complicated  appliances  to  overcome  the  difficulty.  The 
modem  Sargeon,  with  anaesthetics  in  his  hands,  knows  that  the  muscu- 
lar system  has  usually  little  or  nothing  to  do  with  the  difficulties  that 
are  met  with  in  the  reduction  of  a  dislocation,  these  difficulties  being 
found  in  the  ligaments  and  capsule,  a  large  laceration  in  the  latter 
allowing  easy  reduction,  when  with  a  small  one  difficulties  may  be  ex- 
perienced, the  head  of  the  bone  being  held  as  a  button  in  a  button-hole. 
With  chloroform,  therefore,  all  pulleys  and  mechanical  appliances  are 
done  away  with — in  recent  cases  certainly,  in  old  cases  probably.  In 
my  own  opinion  they  are  never  required,  for  adhesions  are  more  readily 
broken  down  by  manipulation,  forced  flexion,  and  rotation  than  by 
simple  extension,  and  if  these  means  fail,  no  extending  force  will 
succeed.  In  dislocations  of  the  hip  the  reduction  by  manipulation 
becomes,  therefore,  a  reality,  and  is  one  of  the  greatest  improvements 
in  modem  surgery. 

In  the  dislocations  backwards,  ilio-tciatic,  the  reduction  by  flexion, 
adduction,  circumflexion,  abduction,  and  extension  is  probably  the  best, 
as  it  is  the  most  Buccessful  (Fig.  403),  and  in  dislocation  into  the  fora 
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men  ovale,  the  reduction  by  flexion,  circumflexion  inwards,  and  exten-  IniUo-idatie 
sion  (Fig.  '102),  is  to  be  recommended.  diilocatioiw. 

In  subpubic  dislocations  the  reduction  by  extension  ontwards  and 
rotation  is  preferable. 

Professor  Busch,  in  an  admirable  paper  (Syd.  Soc.,  1863)  formulated  Bosch's 
the  reduction  of  dislocation  of  the  femur  as  follows  : — In  duloe€Uion  formula. 
on  the  dorsum  and  sciatic  notch,  flex  the  thigh  to  rather  more  than 
a  right  angle,  addnct  it  till  the  knee  reaches  somewhat  over  the  oppo- 
site side  of  the  body,  and  then  rotate  outwards.  In  dislocation  for' 
wards  on  the  pubes  or  foramen  ovale,  abduct  the  thigh,  rotate  it  some- 
what outwardj),  and  carry  it  into  hyperextension,  then  rapidly  rotate 
inwards,  and  place  it  straight. 

This  description  I  adopt  as  my  own,  preferring  to  reduce  the  dis- 
location into  the  foramen  ovale  by  the  flexion  plan  rather  than  bj 
extension. 

To  carry  out  this  reduction  by  flexion  and  manipulation,  the  patient  Mode  of 
should  be  placed  on  the  back  on  a  hard  couch  and  thoroughly  ansBsthe-  J^^^nJ^ 
ticised.     The  Surgeon  should  then  grasp  the  ankle  of  the  displaced  manipult- 
limb  with  one  hand  and  the  knee  with  the  other,  flexing  the  leg  upon  tion. 
the  thigh  and  the  thigh  upon  the  pelvis,  at  the  same  time  addacting 
the  limb  towards  the  opposite  side  of  the  umbilicus.     Having  effected 
this  movement,  the  Surgeon  should,  by  a  semicircular  sweep  outwards, 
suddenly  extend  the  limb  and  bring  it  into  a  straight  line  with  the 
body  (Fig.  403).    Should  one  attempt  fail,  a  ,  second  may  bo  made,  and 


FiQ.  402. 


Redaction  by  manipulation. 


Fio.  403. 


In  diilocation  into  the  foramen  ovale. 
From  Biselow. 


In  ilio-sciatie  dislocation. 


in  by  far  the  majority  of  recent  cases  success  will  attend  the  effort. 
No  roughness  should  be  used,  gentle,  well-directed  manipulation  being 
all  that  is  called  for,  the  leverage  obtained  through  the  femur  being 
enormotis.     Some  slight  rotation  of  the  limb  outwards  or '  Inwacda^ 
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CallendeT*8 
remarks. 


The  object 
of  the 
treatment. 


Sixe  of  reut 
in  capsule. 

Exceptional 
cases  of 
dislocation 
of  hip. 


according  to  the  necessities  of  the  case,  at  times  facilitate!  redactionr 
If  these  manoeuvres  are  examined  by  the  help  of  the  skeleton,  writes 
Callender  ('  Lancet/  1868),  *'  it  will  be  found  by  flexion,  and  by  moving 
the  thigh  into  a  straight  line  with  the  body,  the  head  is  bronght  from 
the  iscbiatic  notch  into  the  g^ove  just  above  the  oater  side  of  the 
tuber  ischii.  Hero  it  is  opposite  the  least  prominent  part  of  the  lower 
edge  of  the  acetabulum,  and  if  the  femur  is  depressed  whilst  in  this 
position,  the  head  easily  slips  into  the  socket"  Callender  insists,  and 
I  think  wisely,  upon  the  importance  of  not  fully  abdwsiing  or  rolling 
the  limb  outwards,  for  if  this  be  done,  the  head  of  the  bone  is  almost 
certain  to  roll  past  the  acetabulnm  to  its  inner  side ;  or  if  an  obturator 
dislocation  is  nnder  treatment,  and  the  thigh  is  rotated  inwards,  the 
bead  of  the  femur  will  roll  round  to  the  ischiatic  notch,  just  reversing 
the  movement  which  takes  place  when  an  ischiatic  dislocation  is  im« 
properly  manipulated. 

The  object  of  the  treatment  is  to  use  the  femur  as  a  lever  to  raise  the 
head  of  tbe  bone  from  its  position,  and  allow  the  stretched  muscles  to 
act  naturally  and  draw  it  into  place,  the  Surgeon,  with  his  knowledge 
of  the  way  in  which  the  head  of  the  bone  was  driven  through  its 
capsule,  using  his  best  endeavours  to  make  it  retrace  its  steps,  and 
employing  his  anatomical  knowledge  to  press,  elevate,  or  guide  the 
malplaced  bone  into  its  normal  position.  This  method  of  reducing  dis- 
locations of  the  hip  is  known  in  France  as  Depres'  method,  in  America 
as  Reid*s.  The  former  Surgeon  having  employed  it  in  1835  (oie^N^a- 
ton's  •  Pathol.  Chirurg.,'  1847).  In  a  case  of  dislocation  into  the  foramen 
ovale  in  a  man,  I  failed  in  my  first  attempt  by  manipulation,  but 
in  the  second  I  succeeded  by  the  application  of  the  slightest  pressure 
upon  the  head  of  the  bone ;  and  in  the  case  of  the  girl  from  whom 
Fig.  398  was  taken  the  head  of  the  bone  slipped  into  its  position  by 
simply  flexing  the  leg  on  the  thigh  nnd  the  thigh  on  the  pelvis, 
on  such  gentle  pressure  as  I  was  applying  for  a  preliminary  diagnosis. 

In  one  case  of  severe  injury  to  the  joint  that  came  under  my  care,  where 
the  bone  was  displaced  on  the  dorsum,  on  attempting  its  reduction  by 
manipulation  the  head  of  the  bone  slipped  with  such  facility  round  the 
acetabulum  as  to  illustrate  every  typical  form  of  dislocation,  and  several 
intermediate  or  partial  forms ;  and  to  make  the  illustrations  complete  I 
caused  the  bone  to  be  thrown  forwards  on  to  the  pubcs.  In  this  case, 
however,  reduction  was  subsequently  readily  obtained  by  manipulation 
after  thoroughly  flexing  the  thigh  upon  the  pelvis,  and  then  raising  the 
head  of  the  femur  from  its  false  position  by  extension  forwards. 

When  the  rent  in  the  capsule  is  small,  difficulties  may  be  felt  in  re- 
ducing the  dislocation,  but  when  large,  little  is  usually  experienced. 

At  times  reduction  is  thought  to  have  been  accomplished  when  re- 
dislocation  appears  after  the  limb  has  been  left  alone ;  and,  under  these 
circumstances,  it  is  probable  that  the  head  of  the  bone  had  only  par- 
tially been  replaced  through  the  rent  in  the  capsule.  In  other  cases  of 
this  kind  which  refuse  to  remain  in  situ,  there  is  reason  to  believe  that 
the  lip  of  the  acetabulum  has  been  fractured,  or,  in  young  subjects,  that 
the  head  of  the  femur  has  separated  at  the  epiphysial  line  of  junction 
with  the  neck.  Still,  without  these  explanations,  cases  are  met  with  in 
which  it  is  quite  impossible  to  keep  the  limb  in  position  after  its  re- 
duction. In  exceptional  cases  the  reduction  of  the  dislocation  occurs 
when  the  patient  is  in  bed,  by  some  simple  movement.     I  have  seen 
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several  such.    When  redaction  by  manipnlation  has  failed,  or  is  in-  Wheu 
applicable,  that  by  extension  should  be  employed,  and  in  the  pubic  ^"'IFS?' 
form  of  dislocation  no  other  should  be  used.     It  should  be  practised  as  extensiou  is 
follows,  with  the  patient  under  the  influence  of  an  anaasthetic,  and  on  to  be  used, 
his  back  : — The  pelvis  should  be  fixed  by  a  perineal  band  well  padded  Mode  of 
and  adjusted,  and  the  limb  extended  in  the  line  of  its  position  to  draw  ^S 
the  head  of  the  bone  out  of  its  bed.    The  Surgeon  should  then  either  ""*'*"^- 
elevate  the  bone  to  allow  the  muscles  to  act  upon  it,  or  abduct,  adduct, 
or  rotate  inwards  or  outwards,  according  to  the  special  want  of  the 
individual  case.     In  some  cases  the  simple  extension  of  the  limb  with 
the  unbooted  heel  of  the  Surgeon  placed  firmly  in  the  perinsum  will 
answer  every  purpose. 

After  the  reduction  of  a  dislocation  the  legs  should  be  fastened  to«  After- 
gether,  antl  no  movement  allowed  for  three  weeks,  and  then  gentle  tw**»Mnt. 
movement  only,  for  if  this  rule  be  not  attended  to,  re-dislocation  may 
occur.  In  a  case  under  my  care  of  dislocation  into  the  foramen  ovale, 
in  a  young  woman,  after  reduction  had  been  eflected,  redislocation  oc- 
curred on  the  tenth  day  by  crossing  the  leg  over  the  opposite  knee  in 
attempting  to  cut  the  toenails  of  the  aficcted  limb. 

Splints  are  hardly  culled  for  in  the  majority  of  cases,  although  should 
secondary  inflammation  follow,  or  much  local  mischief  complicate  the 
case,  they  should  be  applied,  either  with  ice,  or  hot  fomentations,  the 
Surgeon  selecting  the  application  that  gives  most  relief. 

Old  dislocations,  in  a  general  sense,  should  be  left  alone,  for,  in  the  Old 
hip,  difficulties  of  reduction  are  always  felt,  and  danger  not  rarely  met  ^f*^^^?* 
with.     During  the  first  three  weeks  reduction  is  rarely  difiicult,  and 
may  always  be  tried  ;  indeed,  within  the  month  good  hopes  attend  the 
attempt.     Fcrgusson  states  that  after  three  weeks  he  has  never  seen  a 
successful  attempt.     I  have  seen  a  dislocation  on  the  dorsum  reduced 
on  the  thirty-fifth  day  with  an  excellent  effect.     Success  has,  however, 
been  recorded  in  exceptional  cases  up  to  the  sixth  or  eighth  week,  or 
even  after  six  mouths,  but  failure  has  more  frequently  followed  the 
attempt.    My  colleague,  Mr.  Durham,  in  1873  reduced  one  after  the 
fifth  month.     Sir  A.  Cooper  fixed  eight  weeks  as  the  limit  of  time  up  to 
which  the  attempt  should  be  made.     When  reduction  has  failed,  good 
movement  may  often  be  secured  after  the  lapse  of  time.    The  dangers  Dangers  of 
attending  attempts  at  reduction  are  not  theoretical.     Inflammation  and  jST^cSStt'^ 
destruction  of  the  joint  are  no  infrequent  consequences,  and  fracture  old  eases, 
of  the  bone  has  been  recorded  by  many  Surgeons.      Dislocation  of  the 
knee  or  rupture  of  its  ligaments  has  likewise  taken  place  from  the  ex- 
tension employed,  and  with  a  fatal  result. 

When  fracture  of  the  femur  is  associated  with  dislocation  of  the  Disloeation 
hone,  the  latter  should  be  reduced  by  manipulation  when  possible.     In  ^^  flracture 
1860  I  saw  my  colleague,  Mr.  Birkett,  reduce  with  the  greatest  facility      »•""• 
a  dislocation  of  the  head  of  the  femur  on  the  ramus  of  the  pubis  in  a  boy 
St.  12,  when  the  femur  was  broken  below  the  trochanter,  the  bone 
slipping  into  place  on  the  application  of  gentle,  well-directed  force. 
Similar  cases  have  been  recorded  by  Bloxam  and  M.  Etene. 

When  the  reduction  of  the  dislocation  by  these  means  has  failed, 
tome  hope  remains  that  when  the  fracture  has  united  a  better  success 
may  be  secured.  Sir  A.  Cooper  having  related  an  example  in  which  re- 
duction was  effected  five  weeks  after  the  accident  in  a  youth  about 
•eventeen,  by  means  of  extension. 
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Dislocation 
inwards. 


Treatment  of 
ditlocation  of 
the  patella. 


Dislocation 
of  the  patella 
edgeways. 


Treatment 
thereof. 


EfRwti  of  difllooatioiL. — ^At  times  in  a  dislocation  of  the  hip  the  icUtie 
nerre  may  bo  injured,  and  as  a  oonseqnence  paraljsu  may  ensue. 
Maclise  in  his  illustrations  gives  a  drawing  showing  how  the  nenre  may 
be  stretched,  and  Hutchinson  (*  Med.  Times,'  1866)  gives  a  case  in  which 
the  paralysis  was  permanent. 

Dislocattona  of  the  Patella. 

These  are  not  common  accidents ;  when  they  occur  they  are  generally 
caused  by  muscular  action,  but  at  times  by  the  application  of  a  direct 
force.  They  are  met  with  most  commonly  outward*,  occasionally 
inwards,  very  rarely  edgeways.  When  the  ligamentum  patellae  has 
been  torn  across,  the  pattella  is  drawn  upwards,  and  authors  have 
described  this  accident  as  dislocation  upwards. 

The  dislocation  outwards  is  usually  seen  in  women  in  whom  the 
femora  have  a  more  oblique  inward  direction  than  in  most  men,  or  in 
knock-kneed  subjects,  the  bone  resting  on  the  outer  condyle  of  the 
femur  or  on  its  outer  edge ;  in  the  former  case  the  outer  edge  of  the 
patella  tilts  forwards,  in  the  latter  the  inner.  The  knee  is  usnally 
slightly  flexed ;  it  looks  broader  and  flatter,  but  the  unnatural  position 
of  the  cap  marks  the  nature  of  the  accident.  In  1868  I  saw  this  acci- 
dent in  a  male  child  ten  months  old ;  the  patella  rested  on  the  outer 
side  of  the  condyle  of  the  femur ;  it  was  readily  reduced. 

Dislocation  inwards  is  very  rare,  and  is  easily  recognised;  it  is 
always  due  to  direct  violence  to  the  outer  border  of  the  bone. 

Both  these  accidents  arc  attended  with  laceration  of  the  synovial 
capsule. 

Tekatment. — Reduction  is  usually  readily  effecteil  by  raising  the 
heel  of  the  limb  to  relax  the  extensor  muscles  of  the  thigh,  and  manipu- 
lating the  displaced  bone  into  its  position,  the  elevation  of  its  depressed 
edge  being  generally  enough  to  allow  the  muscles  to  restore  it  to  its 
right  pkce.  A  splint  sliould  then  bo  applied,  and  a  bag  of  ice  ordered 
for  a  few  days,  till  all  inflammatory  action  has  subsided,  the  knee  being 
strapped  up  for  a  month  or  more  subsequently,  to  give  time  for  the 
ligaments  to  unite  firmly.  These  dislocations  are,  however,  very  prone 
to  recur  on  the  slightest  cause,  and  many  patients  are  obliged  to 
wear  for  life  a  Arm  leather  knee-cap  to  guard  against  such  a  con> 
tingency. 

Dislocation  of  the  bone  edgeways  is  a  very  uncommon  accident.  I 
have  seen  but  one  such  instance ;  in  it  the  patella  appeared  to  show  its 
articular  facet  inwards,  its  inner  eilge  presenting  forwards  beneath  the 
stretched  skin.  It  was  in  a  middle-aged  woman,  and  was  produced  by 
a  direct  blow  upon  the  knee  from  a  fall  off  a  chair.  Mayo  has  recorded 
an  instance  in  which  the  bone  had  turned  almost  round. 

This  dislocation  is  readily  known  by  the  peculiar  aspect  of  the 
joint. 

Treatment. — In  my  own  case  reduction  was  effected  with  ease  on 
raising  t'le  log  aud  turning  the  patella  into  its  right  position  with  the 
fingers.  Flower  succeeded  only  on  bending  the  knee  after  chloroform 
had  been  given.  Cases  have  been  reeonled  where  reduction  was  impos- 
sible, even  after  the  subcutaneous  divisiou  of  the  tendon  and  ligament 
that  is  attached  to  it,  and  other  rough  means,  but  these  were  employed 
before  chloroform  was  introduced,  and  this  m ust  be  their  excuse.  Under 
an  ana)sthetic  it  is  probable  that  by  manipulation  the  bone  will  usually 
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be  reduced,  if  not,  it  had  better  be  left  alone.    Some  sadden  moscnlar 
effort  might  be  of  use. 

Dislocation  of  the  Knee-joint. 
This  accident  can  only  occar  from  great  violence,  the  ligaments  that  Ditloeation 
bind  the  bones  together  being  very  strong ;  it  does  occur,  however,  the  of  *he 
tibia  being  displaced  hachwards^  forwards^  or  Utterally.    These  disloca-  "**"i**"*  • 
tions  are  found  in  every  degree  of  completeness ;  when  partial,  no  com-  Varieties, 
plication,  as  a  rule,  exists,  and  the  lateral  is  usually  of  this  nature ;  when 
complete,  the  soft  parts  about  the  joint  and  fibrous  tissues  within  are 
often  so  injured  as  to  render  it  a  great  question  whether  the  joint,  or 
even  the  limb,  can  be  saved.    The  back  and  forward  dislocations  are 
usually  of  this  kind.     When  the  popliteal  artery  or  vein  is  injured  or 
ruptured,  amputation  of  the  limb  may  be  called  for,  this  necessity  being 
rendered  more  than  probable  when  the  circulation  through  the  vessels 
is  not  speedily  restored  after  the  reduction  of  the  dislocation,  or  when  a 
swollen  condition  of  the  limb  remains.     These  dislocations  are  readily  Diagnosit. 
diagnosed  by  the  peculiar  deformity  they  display,  and  they  are  easily  Treatment, 
reduced,  extension  and  the  application  of  pressure,  where  pressure  is 
needed,  being  all  that  is  required.     In  the  case  from  which  Fig.  404  was 

Fio.  404. 


Dislocation  of  the  tibia  and  fibnia  forwards, 
taken  pulsation  in  the  vessels  was  arrested,  but  on  the  reduction  of  the 
dislocation  it  returned,  and  recovery  with  complete  movement  of  the 
joint  was  obtained. 

After  the  parts  have  been  replaced  in  their  normal  position,  splints 
should  be  adjusted  and  cold  applied,  for  secondary  inflammation  is  almost 
sure  to  follow. 

Compound  dislocations  of  the  knee  are  generally  so  serious  as  to  Compoaod 
necessitate  the  removal  of  the  joint;  the  attempt  to  save  it  should  only  dislocation  of 
be  made  in  exceptional  cases ;  amputation  or  excision  may  be  selected. 

Dislocation  of  the  head  of  the  fibula  is  occasionally   met  with,     I  Dislocation 
have  seen  but  three  examples,  one   when  dressing  for  the  late  Mr.  jt  JjJ**  ®^ 
Aston  Key,  and  two  since.     It  is  generally  caused  by  some  violent 
adduction  of  the  foot  with  abduction  of  the  knee,  the  head  of  the 
fibula  tearing  through  its  ligamentous  attachments  and  becoming  dis- 
placed outwards.     The  accident  is  readily  recognised  by  the  projection  Diagnosis, 
of  the  bone.     It  is  to  be  treated  by  the  application  of  a  pad  and  pres« 
sure  over  the  part,  sufficient  to  keep  the  bone  in  its  place,  the  limb 
being  flexed,  when  necessary,  to  relax  the  biceps  femoris.    The  pressure 
should  be  maintained  for  at  least  two  months  if  good  success  is  to  be 
looked  for;  as  a  rule,  the  bone  never  quite  resumes  its  former  ^Qi»l\si&« 
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tfae  head  projecting  more  than  nsnal.    This  dafbmufy,  however,  dtei 
not  appear  to  weaken  the  limh  to  any  g^reat  eitent. 
Distocatum        Dislocation  of  the  interarticnlar  fihro-cartilageB   (semilunar)  is  a 
Sitenrticolar  I'^ognised  accident.    It  is  produced  by  some  sudden  tiHltof  the  knee 


cartilages. 


Snnytoins. 


Treatment 
thereof. 


Rerolta. 


Dislocation  of 
the  ankle. 


Varieties. 


with  the  foot  everted,  and  generally  in  subjects  who  have  relaxed 
joints,  or  in  such  joints  as  have  been  the  seat  of  some  chroiuA.*|yft0- 
vitis.  The  inner  cartilage  seems  more  liable  to  displacement  thm  the 
outer.  The  symptoms  of  the  accident  are  well  marked;  a  patient  when 
walking  accidentally  catches  his  foot  against  a  stone,  or  in  rising  firom 
a  kneeling  position  is  seized  with  a  sudden,  sharp,  sickening  pain  in  the 
knee ;  the  joint  becomes  at  once  fixed  in  a  semi-fliKed  position,  and 
any  attempt  to  move  it  excites  some  pain;  when  the  first  agony  has 
subsided,  a  painful  spot  is  usually  left,  and  at  this  spot  the  projecting 
cartilage  may  be  felt,  or  even  seen,  and  if  the  **  internal  derangement 
of  the  joint,"  as  it  was  originally  called,  is  left  untreated,  synovitis  or 
effusion  into  the  joint  will  soon  show  itself.  When  these  symptoms 
follow  such  an  accident  as  has  been  described  the  cartilage  has  pro- 
bably been  torn  from  its  attachment  to  the  tibia  and  been  doubled  in 
or  displaced,  the  condyles  of  the  femur  and  the  head  of  the  tibia  coming 
directly  into  contact. 

Tbeatmekt. — The  best  practice  consists  in  the  forced  flexion  of  the 
joint,  the  slight  rotation  of  the  leg  outwards,  and  sudden  extension. 
When  success  attends  this  mancouvre,  the  joint  moves  smoothly  and 
without  pain,  and  the  patient  will  at  once  be  able  to  move  the  joint 
freely.  At  times  the  reduction  of  the  displaced  curtilage  is  attended 
with  a  decided  snap.  After  its  reduction  the  joiut  should  be  kept  in  a 
splint,  and  such  means  employed  as  the  symptoms  that  follow  indicate, 
for  more  or  less  inflammation  often  ensues,  requiring  ice,  cold  lotions, 
leeching,  and  rest.  When  these  have  subsided  also  it  is  well  to  restrain 
the  movements  of  the  joint  by  means  of  a  knee-cap  or  strapping,  as  a 
recurrence  of  the  accident  is  prone  to  follow  upon  the  least  occasion. 
I  have  on  several  occasions  thought  that  disease  has  been  excited  when 
this  measure  has  been  omitted,  and  I  once  saw  anchylosis  follow.  Per- 
manent lameness  is  by  no  means  uncommon.  When  the  Surgeon  fails 
to  reduce  the  displaced  cartilage,  the  patient  at  times  suddenly  gains 
relief  by  its  self -production  during  some  accidental  movement;  in 
other  cases  the  cartilage  reassumes  its  normal  position  more  slowly.  In 
1873  I  saw  a  case  of  this  kind  where  this  always  occurred  after  its 
displacement.  It  was  in  a  gentleman,  set.  30,  and  the  inner  cartilage 
projected  beyond  the  head  of  the  tibia  in  a  most  marked  manner.  The 
patient  should,  therefore,  be  kept  in  bed,  and  only  allowed  to  move 
the  limb,  but  not  stand  upon  it.  When  this  result  is  not  secured  the 
joint  should  be  strapped  up  to  restrain  movement. 

Dislocations  of  the  Ankle-joint. 
Such  an  accident  imcomplicated  with  fracture  is  rare — that  is, 
dislocation  of  the  foot  outward*  is  generally  associated  with  frac- 
ture of  the  fibula;  and  dislocation  inward*,  with  fracture  of  the 
tibia ;  or  both  malleoli  may  be  broken.  Pure  dislocations  of  the  foot 
forwards  or  backwards  may,  however,  occur.  These  dislocations  are 
given  in  the  order  of  their  frequency.  They  are  usually  produced  by 
some  violent  twist  or  bending  of  the  foot,  when  the  patient  is  jump- 
ing,  or  by  some  violent  impulse  of  the  body,  with  the  foot  fixed. 
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Dislocation  of  the  foot  outwards  is  better  knoim  as  Poifs  f ractare  Buloettion  of 
(Fig.  405),  the  fibula  being  usually  broken  two  or  three  inches  above  ^p^^J^'*^ 
the  external  malleolus.    It  is  caused  by  a  violent  bending  of  the  foot  frictoit. 
outwards,  with  the  foot  everted,  its  ooter  edge  being  raised  and  the  Cmaes. 
inner  turned  downwards  on  the  ground.    At  times  the  extremity  of 
th«  famer  malleolus  is  broken  ofF,  and  displaced  outwards,  with  the 
foot  and  astragalus.     Under  all  circumstances  the  lower  end  of  the  Chancier, 
tibia,  or  inner  malleolus,  forms  a  prominent  projection  inwards,  leading 
or  misleading  Sir.  A,  Coooper  and  his  copyists  to  describe  this  accident 
as  dislocation  of  the  tibia  inwards.    At  the  seat  of  fracture  of  the 
fibula  a  depression  exist**.    "SVhen  the  force  is  continued  beyond  the 
point  necessary  to  eause  the  displacement  mentioned,  the  lower  end  of 
the  tibia  may  be  made  to  project  through  the  soft  parts,  and  thus  give 
rise  to  a  compound  dislocation.    In  still  more  severe  cases  the  extre- 
mities of  both  tibia  and  fibula  may  be  made  to  project,  the  foot  being 
completely  turned  outwards.     Exceptional  cases  occur  in  which  the  foot 
is  turned  out  of  its  socket,  between  the  malleoli,  without  any  accom- 
panying fracture. 


Fio.  405. 


Fio.  408. 


Extomnl  apMnmnm  of  foot  in  Pott's 
fracture.    Tiiken  from  Putt's  work. 


A.  P.  Cooper.  Dislocated 
foot  inwards  with  frac- 
ture of  inner  malleolus. 


Dislocation  of  the  foot  inwards  (Fig.  406)  is  the  counterpart  of  the  Dislocation 
last-described  accident ;  it  is  caused  by  violence  that  turns  the  foot  in-  9^  'j^ 
wards,  with  its  out4.'r  edge  to  the  ground ;  it  is  usually  associated  with 
an  oblique  fracture  of  the  inner  malleolus  and  displacement.   The  force 
required  to  produce  this  dii^ location  is  very  great,  the  tibia  being  a  far 
stronger  boiiC  than  the  fibula ;  it  is,  consequently,  less  common.    The 
end  of  the  fibula  is  often  fractured,  and  drawn  outwards  with  the 
astragalus.   At  times  the  astragalus  is  fractured  as  well.    The  accident 
is  known  by  the  inversion  of  the  foot,  the  sole  looking  inwards,  and  by  Chancter. 
the  projection  of  the  external  malleolus,  this  prominent  symptom  having 
led  Sir  A.  Cooper  to  describe  it  as  dislocation  of  the  tibia  outwarda« 
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When  the  force  is  continued  or  more  severe  the  flbola  may  be  made 
to  project  throug-h  an  external  wound ;  and  in  still  more  serere  cmmob, 
the  fractured  or  rather  exposed  ends  of  both  tibia  and  fibula.  I  have 
seen  this  take  place  more  than  once ;  and  in  one  case  a  sound  re* 
covery  ensued,  with  a  moveable  joint ;  it  was,  however,  in  a  boy,  sst. 
12.  I  simply  reduced  the  dislocation  after  washing  the  wouttJt  tttd 
fixed  it  in  splints. 

Dislocation  of  the  foot  backwards  (Fig.  407).  Cooper  called  this 
dislocation  of  the  tibia  and  fibula  for- 
wards. It  is  usually  caused  bj  the 
violent  propulsion  of  the  lower  end  of 
the  leg  bones  forwards,  with  the  foot 
fixed;  it  is  readily  recognised  by  the 
shortening  of  the  anterior  surface  of 
the  foot  and  the  proportionate  elonga- 
tion of  the  heel,  with  some  pointing 
of  the  toes,  and  prominence  of  the 
lower  end  of  the  tibia.  At  times  the 
fibula  is  fractured,  and  the  point  of 
bone  carried  backwards  with  the  astra- 
galus. 

This  accident  is  a  rare  one,  it  being 
more  common  to  meet  with  fracture 
of  both  malleoli,  and  displacement  of 
the  foot  and  broken  fragments  back- 
wards. 

In  1862  I  was  called  to  treat  a  very 
n^.arked   ca«e  of  this  kind  in  a  man. 
set.  32.     The  astragalus  with  the  foot 
seemed  to  have  been  shot  completely 
out  of  its  socket,  and  the  extremities 
of  the  tibia  and  fibula  projected  so  far  forwards  as  almost  to  rup- 
ture the  soft  parts  covering   them   in.      The   accident   was    caused 
by   wrestling.     The   dislocation  was  reduced  by   flexing  the  leg   on 
the  thigh  and  by  manipulation;    but    no   means  could  be  found  to 
maintain  the  bones   in    position   till  the  tendo  Achillis  was  divided 
and  the  leg  placed  on  its  side  and  fixed  on  an  outside  splint.     Mr. 
Cock  ('  Guy's    Rep.,'  1855)  has  recorded  a  case   of  the    same    acci- 
dent in  a  boy,   aet.    16,  where  the  same  difficulty  was  experienced. 
He  divided  the  tendo  Achillis  and  bound  the  foot  in  splints;  a  good 
result  was  obtained. 

Dislocation  of  the  foot  forwards  is  probably  more  rare  than  the  last; 
it  is  generally  only  partial ;  it  has  been  described  as  dislocation  of  the 
tibia  backwards;  it  is  known  by  precisely  the  opposite  symptoms  to 
those  last  described.  The  heel  is  shortened  and  the  foot  lengthened, 
the  upper  surface  of  the  astragalus  being  capable  of  recoj?nition  by 
the  fingers.  Poland  records  such  a  case  (*  Guy's  Rep.,'  1855),  in  which 
the  whole  foot  was  much  elongated,  and  the  posterior  part  of  the 
astragalus  was  caught  in  the  anterior  part  of  the  tibia  and  fibula,  and 
wedged  in  tightly.  Reduction  was  only  effected  after  the  division  of 
the  tendo  AchiUis, 
diSocRt^on  of  Teeatment.— The  lateral  displacements  of  the  foot  are  not  difficult 
tbeaukie,      of  redaction  by  extension  and  well-directed  manipulative  force.    The 


Difilocatiou  of  the  foot  backwards. 
Cast  165,  Guy'8  Mus. 
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flexion  of  the  knee  facilitates  this  operation  hy  relaxing  the  muscles 
of  the  calf. 

To  keep  the  bones  in  position,  a  Macintyre  or  flat  posterior  splint,  Mode  of 
extending  up  to  the  popliteal  space,  with  foot-piece  and  two  side  splints,  ^P*"F 
all  well  padded,  are,  as  a  rule,  sufficient,  the  Surgeon  using  his  judg-  poJi^on! 
raent  as  to  the  amount  of  pressure  and  padding  that  may  be  demanded. 
In  some  cases,  where  it  is  a  very  difficult  matter  to  keep  the  parts 
quiet  from  the  action  of  the  gastrocnemii  muscles,  the  tendo  Achillis 
should  be  divided,  the  foot  being,  after  this  simple  operation,  perfectly 
passive,  and  entirely  in  the  hands  of  the  Surgeon  to  place  and  to  keep 
in  any  recjuired  position. 

The  limb  should  subsequently  be  slung  in  a  proper  swing,  Salter's  Splints,  &c. 
being  the  best.  In  hospital  practice  two  or  more  pieces  of  bandage 
slinging  the  splints  to  the  cradle  answer  well.  In  the  displacement  of 
the  foot  forwards  or  backwards  the  same  kind  of  treatment  is  applicable ; 
but  in  those  accidents  it  is,  as  a  rule,  expedient  to  divide  the  tendo 
Achillis  at  once.  At  any  rate  this  should  be  done  when  the  slightest 
disposition  to  displacement  is  found  to  exist,  the  treatment  of  the  case 
being  by  this  operation  rendered  more  simple  and  certain. 

The  splints  should  be  kept  on  for  at  least  six  weeks,  and  after  that 
date  passive  movement  allowed.  The  patient  should  not,  however, 
bear  any  weight  on  the  limb  for  another  month. 

The  treatment  of  compound  dislocation  of  the  ankle-joint  cannot  be  Treatment 
reduced  to  any  definite  rules.     Each  case  must  be  treated  on  its  own  of  compound 
merits.     In  young  and  healthy  subjects  more  may  be  attempted  in  the  ^j!u*'^**"  "^ 
way  of  saving  the  joint  than  in  the  old  or  cachectic.     When  a  small 
wound  exists,  operative  interference  is  only  exceptionally  needed ;  but 
when  a  large  one,  with  projection  of  the  bones,  it  is  a  question  whether 
the  better  practice  lies  in  the  reduction  of  the  dislocation  after  cleansing 
the  projecting  bones,  or  in  their  resection.    When  the  bones  cannot  be  when 
reduced  by  ordinary'  force,  their  resection  becomes  a  necessity.     When  resection 
the  bones  are  much  crushed  their  resection  should  always  be  under-  neceiMry. 
taken ;  indeed,  it  is  a  general  feeling  in  my  own  mind  that  in  com- 
pound dislocations,  as  in  compound  fractures  with  a  large  wound,  it 
is  wiser  to  resect  the  ends  of  the  projecting  bones  than  to  reduce 
them.     Amputation  of  the  foot  should  only  be  performed  when  the  wh^^ 
soft  parts  and  bones  are  much  injured,  and  the  age  of  the  patient  or  amputation 
his  power  forbids  the  hope  of  a  recovery  with  a  useful  limb  being  to  ^^, 
secured.     Before  any  attempt  at  reduction  is  made  the  parts  should  P"f«"*"* 
be  thoroughly  cleansed.    After  the  reduction  of  the  dislocation,  whether  j^ter- 
simple  or  compound,  the  application  of  ice  in  a  bag  is  of  great  value,  trentmentof 
or  tlie  treatment  by  irrigation.     In  the  suppurative  stage  the  latter  compound 
l)r.u'tice  is  probably  the  better  of  the  two.    When  the  wound  is  only  of  ankJeT*^^'* 
a  limited  nature,  it  may  be  sealed  at  once  either  by  lint  soaked  in  blood, 
or  by,  what  is  better,  the  compound  tincture  of  benzoin.    Carbolic  acid 
dissolved  in  oU  is  now  a  favourite  dressing,  and  may  be  used.     Report 
speaks  strongly  in   favour  of  washing   out  the  joint  in   such  cases 
with   a   weak  solution  of  this  acid  (I  part  in  40),  and  then  sealing 
the  wound.     Opposite  the  wound  an   interrupted  splint  should  be 
employed. 

Secondary  amputation  may  be  called  for  in  these  cases,  on  account 
of  gangrene  or  a  failure  in  nature's  efforts  to  effect  repair,  &c. 

Dislocation  of  the  tibia  and  flbnla  at  fheir  lower  axtUMia.\i^TL,^v^ 
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a  forcing  of  the  astragalus  npwaMVUween  the  two  bones,  is  an  acd- 
dent  which  mnst  be  recognised  (Fig.  408).  It  is  asnally  prodaced  by 
a  jump  from  a  height  on  the  foot  or  feet.  I  saw  a  good  example  of 
it  in  1869|  in  both  feet  of  a  man,  set.  55,  who  fell 
oflf  a  scaffold.  The  malleoli  were  widely  separated 
and  projected,  the  depth  of  the  foot  from  the  ex- 
tremities of  the  malleoli  was  lessened,  and  the 
movements  of  the  foot  almost  gone.  No  frac- 
ture could  be  made  out.  It  was  impossible  to 
move  the  bones  from  the  position  in  which  they 
were  wedged,  although  all  means  were  used.  A 
goodl^recovery,  however,  took  place,  but  with  stiff 
joints.  Sir  W.  Fergusson  describes  this  accident, 
and  gives  a  case. 

Dislocations  at  the  tarsal  joints  are  met  with 
in  practice,  although  but  rarely ;  they  are  diffi- 
cult to  diagnose,  and  still  more  to  classify, 
for  they  are  so  variously  described  by  different 
writers. 

The  first  I  shall  notice  is  the  dislocation  of  the 
foot  from  the  astra^alus^  this  bone  maintaining 
its  normal  position  between  the  malleoli.  The  pos- 
sibility of  such  an  accident  was  doubted,  till  Mr. 
Pollock,  in  1859  ('  Med..Chir.  Trans.,'  vol.  xlii) 
published  two  cases :  in  one  of  these,  which  oc- 
curred in  Mr.  Keate's  practice  in  1823,  the  os 
calcis  and  scaphoid,  with  the  other  foot  bones,  were  displaced  out' 
wards  off  the  astragalus,  and  in  the  other  the  same  bones  were  dis- 
located inwards  f  dissection  of  this  case,  which  occurred  in  his  own 
practice,  is  given.  In  the  former  instance,  the  foot  was  everted  and 
the  head  of  the  astragalus  projected  on  the  inner  side  of  the  instep ; 
in  the  latter,  the  foot  was  inverted,  as  in  varus,  so  that  the  sole  turned 
inwards ;  the  external  malleolus  was  very  prominent,  and  the  astra- 
galus projected  on  the  outer  side.  In  some  instances  the  surfaces  of 
the  foot  are  maintained  in  their  right  line.  In  Mr.  Pollock's  case  reduc- 
tion was  found  to  be  impossible  till  the  tendo  Achillis  had  been  divided, 
when  it  was  readily  accomplished ;  and  in  an  able  paper  he  advocates 
this  practice  whenever  difficulty  of  reduction  is  experienced,  whether 
of  the  inward  or  outward  dislocation,  simple  or  compound,  the  division 
of  the  posterior  tibial  tendon  being,  at  times,  called  for  in  the  outward. 
In  this  recommendation  he  followed  Mr.  Turner,  of  Manchester,  who 
advocated  the  same  practice  (*  Trans.  Prov.  Med.  and  Surg.  Assoc.,' 
vol.  ix).  An  admirable  paper  on  this  subject  has  been  published  by  Mr. 
MacCormac  (*  St.  Thos.  Hosp.  Rep.,'  1872).  The  woodcut  I  give  (Fig. 
409)  is  taken  from  it,  and  in  the  case  from  which  it  was  taken  "The 
foot  was  violently  inverted  and  adducted,  its  position  being  like  that 
of  talipus  varus.  The  sole  of  the  foot  looked  inwards  and  was 
nearly  vertical,  the  outer  edge  of  the  foot,  with  the  patient  erect* 
would  rest  partially  upon  the  ground.  The  great  toe  pointed  towards 
the  arch  of  the  opposite  foot.  The  inner  border  of  the  foot  was  some- 
what shortened  and  more  concave,  while  the  outer  was  more  convex 
than  natural,  and  appeared  as  if  lengthened.  The  outer  malleolus  was 
very  prominent,  while  the  mnet  co\M  not  be  perceived,  so  deeply  was  it 
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Diflocation  of  foot  inwaidt 

oif  tlie  aBtragaluB. 

After  W.  MacCofrmae. 


buned.    Neither  malleolus  wu  fractored,  and  this  would  seem  to  be 
almost  characteristic  of  this  form  of  iiyary.* 

"  The  rounded  head  of  the  astragalus,  com- 
pletely dislodged  from  the  scaphoid,  was 
resting  subcntaneously  over  the  calcaneo- 
cuboid articulation.  The  prominence 
caused  by  the  head  was  somewhat  masked 
by  swelling  of  the  soft  part  just  below  it.  The 
skin  covering  the  head  was  so  tensely 
stretched  that  it  seemed  ready  to  burst, 
and  a  circular  slough  subsequently  formed 
at  the  spot.  The  outline  of  the  head  could, 
however,  be  easily  traced,  and  the  finger,  on 
being  passed  upwards  beneath  the  external 
malleolus,  readily  felt  the  cartilaginous  sur- 
face of  the  large  posterior  articulating  facet 
of  the  astragalus.  Most  of  it  was  quite 
subcutaneous,  and  its  external  margin  ren- 
dered the  skin  very  tense.  The  inter- 
osseous ligament  had  been  ruptured.  The 
tuberosity  of  the  scaphoid  stoc^  out  promi- 
nently, and  a  depression  could  be  felt  behind  it.  The  motions  of  the 
foot  were  very  limited." 

Macdonnell,  of  Dublin  (*  Dub.  Journ.,*  1839),  published  a  case  in 
which  the  same  bones  were  displaced  bachvards,  in  which  the  heel  pro- 
jected, and  a  marked  prominence  existed  on  the  dorsum  of  the  foot,  with 
an  abrupt  descent  in.f  ront  on  the  tarsus ;  and  M.  Parise  (*  Annales  de 
la  Chirurg.,'  1845)  has  given  an  instance,  which  is  apparently  unique, 
of  dislocation /ortrartif,  in  which  the  projection  of  th«  heel  was  effaced, 
and  marked  elongation  of  the  foot  existed. 

All  these  dislocations  are  rare.    The  first  example  of  dislocation  in-  Exiniples  of 
wards  that  I  have  seen  was  recorded  by  Mr.  Cock,  in  the  *  Guy's  Hosp.  ■»!>• 
Rep.'  for  1855,  with  a  drawing ;  but  in  my  work  on  the  *  Joints,'  1869, 1  gSSJg? 
published  (Case  85)  an  example  of  dislocation  of  the  foot  outwards,  with 
a  description  of  the  dissected  extremity,  which  had  oecorred  in  the 
practice  of  Mr.  Aston  Key,  in  1845.    The  foot  was  amputated^  reduc- 
tion having  been  impossible.    The  ankle-joint  was  perfect.    The  Of 
calcis  with  the  foot  was  displaced  ontwards.    The  tendon  of  the  tibialis 
posticus  was  found  in  front  of  the  tibia,  holding  down  the  astragalus. 
The  posterior  tibial  nerve  was  violently  stretched  over  the  astragalus. 
The  limb  wus  removed  for  tetanus,  the  symptoms  immediately  disap- 
pearing after  the  amputation.     A  large  number  of  these  cases  are  com-  Distoeation 
pound ;  in  some  they  are  complicated  with  fracture  of  the  fibuhi.  Broca  **^^ 
('  M^m.  de  la  Soci^t^ de Chirurg.,'  tome  iii),  out  of  13  examples  of  dis-  ®<>""P«"»*- 
location  outwards,  gives  9  as  compound. 

This  dislocation  may  be  diagnosed  from  displacement  at  the  ankle- 
joint  and  dislocation  of  the  astragalus  itself,  by  the  fact  that  extension 
and  flexion  are  present ;  from  fractures  aboat  the  ankle,  by  the  absence 
of  crepitus,  together  with  the  positive  stgpis  of  the  injuries  them- 
selves. 

TBBATiCEirr.— Reduction    should    only    be    attempted    with    the  Tnatmentof 
patient  ansBstheticised,  and,  under  such  an  influence,  by  extension  *l»tocttioiL 
and  manipulation,  saoceM  may  be  looked  for.    WbAfi  ^^^^\I\«^  vt% 
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experienced  Turner's  and  Pdlodc'i  suggestion  of  dividing  the 
tendo  Achillis  sboold  be  followed,  and  even  of  the  posterior 
tibial  tendon,  or  of  any  other  tendon,  when  it  is  clearly  interfisring 
with  the  replacement  of  the  bones.  When  these  means  fail,  and 
the  stretched  skin  g^ves  way,  the  case  mast  be  treated  as  one 
of  a  compound  nature  and  the  astragalus  excised,  the  foot  being 
subsequently  well  confined  in  splints  and  ice  applied.  At  times 
amputation  may  be  demanded,  or  Syme's  or  Pirog^flTs  more  partial 
operation, 

Dislocations  of  the  astragalus  alone  are  said  to  be  more  common  than 
the  former  accidents.  I  have  seen  several  such,  although,  after 
reading  MacCormac's  essay  I  am  disposed  to  think  I  have  mistaken 
some  cases  of  subastragaloid  dislocation  for  dislocation  of  the  astra- 
galus. Pollock  believes  the  pure  dislocation  of  the  astragalus  to  be 
Yerj  rare. 

The  bone  may  be  shot  out  of  its  socket  forwards  and  backwards  and 
even  laterally,  and  in  rarer  examples  rotated  on  its  axis. 

In  the  dislocation  forwardt  the  head  of  the  bone  projects  from 
between  the  malleoli ;  in  some  cases  being  shot  inwards  so  as  to  form  a 
marked  eminence  beneath  the  internal  malleolus,  in  other  cases  oat- 
wards. In  such  an  accident  the  heel  remains  in  its  normal  position,  and 
all  movement  of  the  anklegoint  is  lost. 

The  dislocation  backwards,  of  which  Phillips  (<  Med.  Gaz.,'  1834) 
and  Turner  have  cited  examples,  is  indicated  by  the  remarkable  pro- 
jection which  suddenly  appears  above  the  heel,  pressing  out  the  tendo 
Achillis,  by  the  shortening  of  the  foot,  and  the  prominence  of  the  tibia 
in  front. 

Dislocation  of  the  astragalus  laterally  to  be  complete  must  be  com- 
pound (Fig.  410),  and  when 
Fig.  410.  incomplete  at  first  will  pro- 

bably become  complete  at  a 
later  period  through  slough- 
ing of  the  soft  parts.  It  is 
generally  complicated  with 
fracture  of  one  or  other  of 
the  malleoli,  but  not  always. 
Boyer  has  recorded  a  case  of 
dislocation  of  the  astragalus 
inwards  in  which  no  such 
complication  existed,  and  in 
the  'Guy's  Reports,'  for 
1862,  I  recorded  an  example 
of  di!*location  of  the  bones 
outwards  in  a  man,  set  51,  in 
which  both  malleoli  were  entire ;  the  astragalus  had  been  fractured  and 
turned  completely  out  of  its  bed,  and  was  found  hanging  to  the 
wound  below  the  external  malleolus.  I  removed  the  broken  fragments 
at  once,  and  brought  the  foot  into  a  good  position,  a  complete  recovery 
with  a  stiff  joint  ensued.  Eleven  years  after  the  accident,  the  man 
walked  about  without  the  aid  of  a  stick,  and  with  no  other  incon- 
venience than  that  occasioned  by  a  stiff  joint,  which  he  maintains  is  a 
very  slight  matter. 
Some  rotation  of  the  bone  often  co-exists.   Fig.  411  illustrates  a  case 
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of  dislocation  of  the  bones  outwards,  complicated  with  fracture  of  the 
fibula. 

Tbbathskt. — In  the  simple  dislocation  of  the  astragalus  when  the  Tnttmeat  of 
bone  can  be  replaced  by  manipulation,  nothing  more  is  needed ;  but  ^'^■iMa^  of 
such  a  result  cannot  always  be  secured ;  when  mimm 

it  cannot,  even  under  chloroform,  the  tendo 
Achillis  should  be  divided.  In  1862 1  was  called 
to  see  a  man,  eet  28,  who  fell  from  a  height  of 
four  yards  on  his  feet;  the  astragalus  of  the 
right  foot  was  shot  forward  completely  out  of  its 
socket,  and  nearly  burst  through  the  skin. 
Chloroform  had  been  given,  and  every  kind  of 
manipulation  and  extension  employed  by  com- 
petent men  to  reduce  the  bone  without  effect.  I 
divided  the  tendo  Achillis,  extended  the  foot 
fully,  and  applied  gentle  pressure  to  the  pro- 
jecting astragalus,  when  the  bone  slipped  back 
readily  into  its  place.  Some  crepitus  was,  how- 
ever, felt,  and  I  believe  some  horizontal  fracture 
of  the  astragalus  existed,  the  upper  surface  and 
head  having  been  displaced  forwards;  the  foot 
was  fixed  on  side  splints,  and  a  good  recovery 
ensued  with  a  moveable  joint. 

When  tbe  displaced  bone  cannot  be  restored 
to  its  normal  position  directly  after  the  acci- 
dent, it  is  now  fairly  a  settled  question  that  it 
should  not  be  removed  till  after  the  tissues 
have  sloughed.  Sir  A.  Cooper  strongly  advo- 
cated this  practice,  and  Broca  has  since  supported  him,  showing 
by  an  analysis  of  cases  that  in  86  examples  of  irreducible  simple 
luxation  in  which  the  bone  was  removed  at  once,  one  fourth  were  fatal; 
while  in  43  in  which  the  bone  was  left  alone,  only  2  deaths  took  place, 
in  2  amputation  was  performed,  in  16  the  bone  was  removed  after 
sloughing,  and  all  recovered,  in  23  no  operation  was  called  for,  re* 
covery  tdcing  place  with  a  useful  limb. 

In  all  compound  dislocations  of  the  astragalus  the  removal  of  the  In  oopMNiiid 
bone  should  always  be  effected.  «Hikicafion  of 

Dislocations  of  the  other  tarsal  bones  have  been  recorded;  thus  "'^'■caliu. 
Malgaigne  rektes  two  cases  of  dislocation  of  the  ealeit  outwards,  tbe  J^Jj^lL 
bone  forming  a  projection  beneath  the  external  malleolus  and  beyond  tarsal  bonet. 
the  cuboid  articulation.    In  1865  I  saw  a  case  at  Qny's,  admitted 
under  the  care  of  Mr.  Birkett,  in  which  the  left  scaphoid  lone  was  dii- 
placed  inwards,  and  formed  a  very  marked  projection.    It  was  readily 
reduced  by  pressure,  under  chloroform,  at  a  moment  when  the  distal 
end  of  the  foot  was  drawn  outwards.    1  have  the  notes  also  of  a  case  ci 
didocation  of  the  internal  cuneiform  bone  upwards,  with  the  metatarsal  Disloeaiionor 
bone  of  the  great  toe,  in  a  man  set.  24 ;  in  a  second,  in  a  man  set*  80,  J^^JSIJ^ 
in  which  the  same  bones  were  displaced  inwards*  the  accident  having 
been  produced  by  a  weight  falling  on  the  outer  ankle  when  the  foot 
was  resting  on  the  great  toe.    In  both  cases  reductian  was  readQy 
effected  with  a  good  result 

Holthouse  tdls  us  that  the  internal  cuneiform  bone  may  be  aepa- 
rated  from  aU  its  articulations,  and  thrown  upwards  and  iavaxda.  'tVx% 
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three  cuneiform  bones  are  also  sometimes  luxated  toffetlierapwarda; 
they  may  be  reduced  by  pressure  without  much  difficulty. 

The  scaphoid  and  cuboid  bones  may  also  be  dispUiced.  Malga^ne 
has  described  this  accident  as  a  middle  tarsal  dislocation;  Liston  has 
described  it  in  his  *  Practical  Surgery ; '  and  Sir  A.  Cooper  in  hia  work 
'  On  Dislocations.' 

Dislocations  of  the  ntetatarscU  honei  may  likewise  occur.  In  1854  I 
saw  a  case  recorded  by  Mr.  Cock  ('Guy's  Rep./  1855),  in  which  the 
entire  metatarsus  appeared  to  have  been  separated  from  its  attachment 
to  the  cuneiform  and  cuboid  bones,  and  thrown  on  the  dorsal  surface  of 
the  instep,  where  their  bases  could  be  seen  and  felt  The  internal 
cuneiform  and  navicular  bones  appeared  to  hare  been  likewise  injured. 
The  injury  was  the  result  of  a  crush  fVom  the  wheel  of  a  railway 
waggon.  All  Mr.  Cock's  efforts  at  reduction  failed,  but  a  good  foot 
was  secured,  and  the  man  subsequently  returned  to  his  work  as  a 
labourer  on  the  railway. 

Dr.  Hetzig  (<Syden.  Soc.  Bien.  Ret.,'  1865-6),  who  gives  us  an 
analysis  of  29  cases  of  these  tarso-metatarsal  dislocations,  states  that 
13  were  of  single  bones,  16  of  the  entire  metatarsus,  some  of  these 
being  lateral  and  others  vertical,  as  in  Cock's  case.  In  the  former  the 
greater  inconvenience  follows  from  a  failure  in  reduction. 

Dislocations  of  the  phalanges  are  less  common  than  those  of  the 
finger ;  they  mostly  occur  upwards  from  direct  violence  to  the  ends  of 
the  toes,  and,  as  a  rule,  are  compound.  The  great  toe  is  tbe  one 
usually  injured,  and,  as  in  tbe  thumb,  considerable  difficulty  is  at 
times  met  with  in  its  reduction,  the  ligaments  and  many  tendons 
around  the  joint  affording  an  explanation  of  this  fact.  Such  a  case 
is  to  be  treated  in  the  same  way  as  the  thumb.  Reduction  should 
always  be  effected  when  possible  by  extension  and  well-directed 
pressure,  forced  flexion  or  exteufiion  at  times  facilitating  the  process. 


CHAPTER  XXXI. 
OV  FRACTURES. 

Definition.  When  a  bone  is  broken  it  is  said  to  be  fractured ;  when  the  skin  and 

soft  parts  covering  in  the  broken  bone  are  whole  the  fracture  is  simple 
or  subcutaneous ;  when  a  wound  exists  communicating  with  the  broken 
hone  the  fracture  is  compound,  whether  the  wound  be  caused  directly 
by  the  same  force  that  produced  the  fracture  or  indirectly  by  the  bone 
perforating  the  skin.  A  simple  or  compound  fracture  is  said  to  be 
complete  when  the  solution  of  continuity  is  complete ;  inoompUte, 
when  the  bone  is  only  cracked,  fiteured,  or  hent,  as  in  **  green-^tiek  " 
fracture,  where  the  bone  is  splintered  on  its  convex  surface  and  not  on 
its  concave ;  splintered,  when  a  portion  only  of  the  bone  is  cut  off, 
either  by  a  sabre  wound,  in  machinery,  or  by  some  local  injury  chipping 
off  the  edge  of  a  bone ;  impacted,  when  one  end  of  the  broken  bone  is 
driven  into  and  fixed  in  the  other.  A  bone  may  also  be  pefforated 
by  a  gunshot  or  punctured  wound. 
A  complete  fracturemnj  be  transverse,  oblique,  longitudinal,  dentate 
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or  comminnted ;  multiple  of  the  same  bone»  or  of  contig^ouB  bonei,  of 
■eparate  or  distinct  bones  (vide  Pig,  412).  All  fractures  may  likewise 
be  complicated  with  other  injuries,  thoee  into  joints  being  the  most 


Tnnirene. 
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Prep.  Gay'g  Iloip.  Mas. 

important.  Fractures  and  separations  of  epiphyses  are  also  intimately 
connected ;  fractures  may»  howerer,  occur  at  any  age,  but  separation  of 
the  epiphyses  is  rarely  found  in  subjects  above  twenty-one. 

A  fracture  may  be  met  with  at  every  period  of  life ;  indeed,  it  may  Time  of  life, 
occur  in  uiero  from  some  external  violence,  and  when  the  accident  has  intra, 
taken  place  some  time  antecedent  to  birth  repair  may  have  gone  on  to  aterins. 
completion,  although  generally  with  deformity,  the  w  medieatrix 
natura  being,  as  Billroth  well  observes,  a  better  physician  than  surgeon. 

I   have  seen  this  in  an  lainftmey. 

infant    who     was     bom  '*'"•  ^^* 

with  a  hamerus  bent  at 
right    angles,     evidently 
from    a     repaired    intra- 
uterine     fracture.       The 
fractures  of  infancy  are 
comparatively    rare,    and 
are  commonly  incomplete 
or  g^een-stick.    Fig.  413 
illustrates  this  in  the  cla- 
vicle, and  Fig.  414  in  the  parietal  bone.    The  latter  was  taken  from  a  Ctse  of. 
child  at  eight  months,  who  was  thrown  out  of  its  perambulator  on  the 
pavement  ^  No  symptoms  of  brain  disturbance  followed  the  accident 
at  any  time.    The  drawing  was  taken  on  the  second  day  following  the 
accident.    The  case  occurred  in  the  practice  of  Mr.  narrii,  of  South 
Hackney.    In  such  cases  as  these  the  depression  in  the  bone  may,  as 
time  passes,  be  gradually  pressed  ont,  bnt  in  others  it  it  ^jervnasieB^ 
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an  incomplete  fracture 
may,  bowcTer,  oc- 
Fie.  414.  cor.  Jeapactfefl/hw- 

#ifreff(¥1g.415)are 
chiefly  f  onnd  in  the 
aged,  the  honee  be- 
ing at  thk  period 

^''  V  \i^  ''         °^^^*®  ™*^  brittle 

/  '-'■'■;,  mm  i  than   they  are   in 

yonnger  anbjects. 
They  are  commonly 
met  with  in  thefi^ 

^^^^  ^v^^^^^^^^^P     though  they  ooeor 

.  '^^  ^H^^^^^^^HI      in  the  hnmema. 

Men  are  more  lia- 
ble to  anflfer  from 
fractorea  than  wo- 
men, on  accoont  of 
their  more  cooatant 
expoeore  to  injury, 
and  those  bonea  suf- 
fer the  most  that 
are  the  most  exposed 
to  external  Tiolence,  the  lower  extremity  being  particalarly  liable. 

Diseased  bones  are  always  pre- 
Fio.  416.  disposed  to  fracture  from  slight 

canses,  more  particularly  rickety 
and  cancerous  bones,  bonee  that 
have  atrophied  from  any  cause, 
or  that  are  the  subject  of  fra- 
gilitas  and  moliities  ossium,  and 
bones,  also,  that  are  weaken^  by 
the  presence  of  tumours  or  some 
syphilitic  or  other  inflammatory 
affection. 

In  diseased  or  brittle  bones 
muscular  action  may  be  enough 
to  cause  fracture;  thus,  I  have 
known  a  thigh  to  be  fractured  in 
turning  in  bed,  in  an  epileptic 
attack,  and  in  swinging  it  over 
the  side  of  a  cart ;  the  humerus, 
in  the  act  of  hugging  a  wife,  and 
in  a  man,  set  26,  from  throwing 
a  stone ;  the  clavicle,  from  lifting 
a  heavyweight;  the  ribs,  in  cough- 
ing; the  radius,  from  wringing 
clothes ;  and  erery  Surgeon  knows  how  frequently  the  patella  is  broken 
from  muscular  spasm,  and  more  rarely  the  olecranon. 

**  From  a  review  of  the  observations  made  on  the  bones  of  two  insane 
patients,"  writes  Dr.  Ormerod  (*  St.  Bart.  Hosp.  Rep.,'  1870), "  it  may 
fairly  be  inferred  that  the  brlttleness  of  the  rilM  depended  on  a  morbid 


Imputed  fracture  of  the  neck  of  the 
thigh-bone.  Taken  trom  a  man,  act.  64, 
who  recoTcred  from  the  accident. 
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condition  of  the  bones,  and  that  this  condition  was  general,  affecting  Ormerod's 
different  parts  of  the  osseous  system  coincidently,  though  more  marked  obsenrations. 
in  the  ribs  than  in  some  other  more  compact  bones.  The  process  was 
essentially  one  of  absorption  of  the  internal  strncfcnre  of  the  bone,  the 
osseous  tissue  being  replaced  by  an  excessive  deposit  of  the  fatty  matters 
normally  existing  in  its  interior.  Thus,  the  usually  invisible  membrane 
lining  the  Haversian  canals,  and  forming  the  coats  of  the  vessels  lying 
there,  was  thickened  into  a  membrane  of  cognisable  structure  and 
dimensions.  The  space  for  this  thickening  was  obtained  by  removal  of 
the  innermost  concentric  laminse ;  and  from  this  point  a  change  was 
propagated  which  resulted  in  or  tended  to  the  removal  of  each  entire 
Haversian  system.  In  the  whole  bone  there  was  a  loosening  of  the 
mutual  connection  of  the  laminae  and  an  obscure  disintegration  of  the 
osseous  structure  itself,  and  a  general  infiltration  of  oily  matter  into  the 
substance,  which  had  intruded  itself  within  the  Haversian  canals,  and  into 
whatever  part  of  the  compact  structure  of  a  bone  could  find  room  for  it." 

In  confirmation  of  these  views  I  may  mention  that  for  some  years  I 
have  been  attending  with  Dr.  Black,  of  Canonbury,  a  middle-aged  lady 
who  is  the  subject  of  dementia  and  epilepsy.  During  each  of  the  last 
nine  or  ten  fits,  none  of  them  having  been  violent,  she  has  broken  a 
bone  ;  on  several  occasions  she  has  broken  two.  I  must  add  that  the 
fractures  have  taken  place  when  the  patient  was  in  bed,  by  mere  mus- 
cular action.  They  have  all,  however,  repaired  well — indeed,  as  well  as 
if  the  subject  of  them  had  been  quite  healthy. 

7^  immediate  cause  of  Jraciure  is  usually  some  direct  violence  Cause. 
applied  to  the  part,  or  it  may  be  indirect,  the  bone  giving  way  at  its 
weakest  point  under  some  bending  force ;  "  in  the  line  of  extention,  not 
in  that  of  compreseion" — Teevan, 

Indirect  fractures  are,  as  a  rule,  of  the  simplest  kind,  unless  com- 
plicated with  joint  dislocation;  when  compound  the  soft  parts  are 
mostly  injured  by  the  protrusion  of  the  fractured  bone. 

Fractures  the  result  of  direct  violence  are  always  the  most  severe 
the  same  violence  that  breaks  the  bone  injuring  the  soft  parts  over  it, 
and  often  comnunuting  the  bone. 

The  mode  of  production  of  a  iracture  is  consequently  a  point  of  great 
practical  importance,  both  for  diagnosis,  prognosis,  and  treatment. 

The  diagnosis  of  a  fracture  is  usually  easy ;  in  exceptional  cases  it  is  Diagnosis, 
very  difficult,  if  not  impossible. 

It  is  easy  when,  after  a  blow  or  fall  attended  by  the  sensation  of  when  easy. 
something  gving  way,(/«/brmt/|5^  is  found,  with  inabiUty  to  move  the  Umb: 
when  on  manipulation  cinormal  mobility  of  the  injured  limb  exists,  and 
crepitus  from  the  rubbing  of  the  broken  fragments  together ;  when  paim 
attends  any  attempt  at  movement,  and  twelUng  rapidly  follows  the 
accident ;  when  slwrtening  exists,  and  this  is  remedied  by  extension. 

The  diagnosis  is  difficidt  when,  as  in  impacted  fraeturee^  abnormal  When 
mobility  and  crepitus  are  absent;  when  slight  but  ued  deformity,  local  diffl*^!^- 
pain,  and  shortening,  are  the  only  symptoms,  and  when  the  nature  of 
the  accident  is  the  only  g^ide ;  when  a  transverse  fracture  of  such  a 
bone  as  the  tibia  exists  without  displacement,  and  with  no -fracture  of 
the  fibula ;  when  the  fracture  is  into  or  in  the  neighbourhood  of  a  joint, 
and  there  is  much  swelling  of  the  injured  part ;  and  when  a  fracture  and 
dblocation  co-exist. 

A  simple  fissure  of  a  bone,  cranial  or  otherwise,  ia  always  difficult 
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to  make  out,  and  at  times  impossible ;  and  the  same  may  be  said  of  a  frac- 
ture of  the  pelvis  or  thorax  :  such  injuries  as  these  are  to  be  made  out 
only  by  the  natural  symptoms  of  fracture,  as  they  are  called,  by  such 
as  are  referred  to  the  contents  of  the  cranial,  thoracic,  or  pelvic  cavities. 

It  is  sometimes  difficult  to  diagnose  a  fracture  from  a  separated 
epiphysis. 

When  a  fracture  is  tratuvene  (Fig.  412,  A),  there  may  be  no  dis- 
placement, or  only  some  slight  lateral ;  when  ohUque  (Fig.  412,  d), 
there  will  probably  be  some  shortening  of  the  limb  from  the  drawing 
up  of  the  lower  portion  of  the  limb,  or  riding,  as  it  called,  the  lower 
end  riding  over  the  upper  or  rice  versd.  At  times  there  will  be  rota- 
tion of  the  limb,  and  in  comminuted  fractures  direct  separation  of  the 
ends  of  the  bone.  (Fig.  412,  c.)  These  points  will  be  greatly  deter- 
mined by  the  character  of  the  fracture,  the  bone  that  is  involved* 
and  the  amount  of  muscular  action  that  influences  the  fracture. 

In  parallel  and  conjoined  bones,  of  which  only  one  is  broken,  the  de- 
formity that  exists  is  likely  to  be  less  marked  than  where  a  single  bone 
is  broken ;  as  under  these  circumstances  the  non-f  ractared  bone  tends 
to  neutralise  the  action  of  the  muscles  through  which  deformity  or 
contraction  usually  takes  place,  for  muscular  action  is  undoubtedly  the 
main  cause  of  deformity,  tonic  action  of  the  muscles  existing  under  all 
circumstances,  and  spasmodic  action  when  they  are  irritated  by  frag* 
ments  and  attempts  at  reduction. 

This  muscular  spasm  is  the  main  cause  of  deformity  and  shortening 
of  the  limb,  consequently  it  becomes  an  important  point  in  the  treat- 
ment of  fracture  to  recollect  that  the  peculiar  deformity  associated 
with  any  special  form  of  fracture  is  obviated  by  neutralising  the 
action  of  the  muscles  that  produce  it.  Thus,  in  fractures  of  the 
humerus  above  the  insertion  of  the  deltoid,  the  action  of  the  latter 
muscle  will  be  to  draw  up  and  outwards  the  lower  fragment,  the  pec- 
toral muscle  having  a  direct  influence  in  drawing  the  upper  fragment 
in.  In  fractures  of  the  humerus  below  the  insertion  of  the  deltoid 
the  tendency  will  be  to  draw  the  upper  fragment  outwards,  the  brachi- 
alis  anticns  having  an  equally  powerful  tendency  to  draw  the  lower 
half  forwards.  In  fractures  of  the  thigh-bone  below  the  minor  troch- 
anter the  psoas  and  iliacus  muscles  naturally  draw  the  upper  fragment 
upwards  and  rotate  it  outwards,  and  in  fracture  of  the  condyles,  the 
gastrocnemii  have  a  powerful  tendency  to  draw  the  lower  end  backwards. 

When  a  bone  is  simply  fissured,  and  not  displaced,  the  periosteum 
not  being  divided,  there  will  be  little  displacement,  and  in  children  this 
condition  is  often  found. 

Crepitus  caused  by  the  rubbing  of  the  ends  of  the  broken  bone  to- 
gether is  most  valuable  as  a  sign  of  fracture,  but  it  must  not  be  looked 
for  in  all  cases.  When  detected  in  making  the  examination  of  a  broken 
limb  the  diagnosis  is  made,  but  when  other  symptoms  of  f^cture  are 
present,  sufficient  for  a  diagnosis,  crepitus  must  not  be  looked  for ;  in 
all  impacted  fractures  it  can  only  be  felt  on  loosening  the  impacted 
fragments,  and  consequently  by  doing  irremediable  harm.  In  impacted 
fracture  of  the  hip  this  error  is  a  fatal  one  and  should  be  avoided. 
In  incomplete  fractures  crepitus  is  absent.  In  fact,  the  manipulation 
of  every  fracture  should  be  very  gentle,  in  order  that  as  little  dis- 
placement and  local  injury  as  possible  may  be  inflicted.  To  look  for 
crepitus  in  all  cases  is  unnecessary  and  injurious,  for  the  bulk  of  frao. 
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tares  can  be  made  out  with  certainty  without.    Ag  a  symptom,  how- 
ever,  it  is  always  of  gpreat  Talne. 

The  crepitus  of  effusion  or  of  the  thecsB  of  tendons  must  not  be  mis-  Synovitfl- 
taken  for  that  of  a  broken  bone.  It  is  a  soft  crepitus  rather  than  a  hard  ^i^pi^M. 
one,  as  in  bone.    Bursal  crepitation  is  particularly  liable  to  mislead.  * 

"When  some  swelling  follows  immediately  upon  the  accident,  it  means 
ruptured  blood-vessels,  arterial  or  venous.  When  it  occurs  within  a 
few  hours,  it  is  due  to  inflammatory  effusion. 

In  all  cases  of  supposed  displacement,  the  normal  condition  of  the  limb  Caution, 
must  be  inquired  into,  and  the  sound  compared  with  the  affected  one,  for 
in  more  cases  than  one  I  have  known  a  natural  or  old  acquired  de- 
formity in  a  limb  mistaken  for  one  caused  by  an  accident,  and  attempts 
made  to  restore,  or  rather  to  reduce  it,  to  its  supposed  normal  condition. 

Prognosis. — Simple  fractures,  as  a  rule,  do  welL    At  Guy's,  in  six  Prognosis  in 
years,  out  of  469  cases  of  simple  fracture  of  the  thigh,  17  died,  or  3*5  •i""pJ* 
per  cent. ;  of  888  examples  of  simple  fracture  of  the  leg,  8  died,  or  not  '*^  *"* 
1  per  cent. ;  of  123  cases  of  fractured  patella  there  was  no  death. 

The  same  statistics  tell  me  that  one  tenth  of  all  cases  of  fracture  of 
the  thigh  are  compound,  and  also  one  fifth  of  all  fractures  of  the  leg. 

Compound  fractures  are  always  serious  accidents,  those  of  the  upper  In 
extremity  being  less  fatal  than  those  of  the  leg,  and  these  less  so  than  compoand. 
those  of  the  femur.  Thus,  at  Guy's,  in  six  years,  out  of  94  cases  of 
compound  fractures  of  the  arm  aud  forearm,  16  died,  or  17  per  cent., 
or  1  in  6  cases ;  out  of  202  cases  of  compound  fracture  of  the  leg,  56 
died,  or  27*7  per  cent.,  or  1  in  4  cases;  and  out  of  62  cases  of  com- 
pound fracture  of  the  thigh,  19  died,  or  36*5  per  cent.,  or  1  in  3 — ^the 
mortality  increasing  by  10  per  cent,  in  each  group.  These  statistics 
include  smashes  of  limbs  with  the  compound  fractures,  and  but  roughly 
indicate  the  risks  of  the  different  accidents. 

As  a  cause  of  death  after  fracture  of  the  long  bones.  Professor  Czemy, 
of  Freiburg,  has  proved,  in  an  able  paper  ('  Berliner  Klinische  Wochen- 
schrift,'  Nos.  44  and  45),  that  "fat  embolism"  is  to  be  taken  into  ac- 
count ;  the  fluid  fat  of  the  bones  being  taken  up  by  the  veins  and  carried 
to  the  central  organs— brain,  lungs,  and  kidneys,  &c. — and  thus  causing 
death.    He  does  not  tell  09,  however,  how  this  accident  is  to  be  avoided. 

Tbbathbnt. — The  principles  of  the  treatment  of  fracture  are  very  Treatment, 
simple,  but  the  practice  is  often  very  difficult.  To  restore  a  bone  to 
its  normal  position,  and  to  keep  it  there  by  means  of  surgical  appli- 
ances, are  simple  rules  to  be  observed,  but  to  carry  them  out  often 
demands  the  highest  surgical  skill  and  ingenuity;  and  yet  the  whole  Its  principles, 
treatment  of  fractures  is  really  comprised  in  these  two  indications, 
complications  can  only  be  treated  as  they  arise. 

In  examining  a  fracture  the  greatest  care  is  called  for,  and  only  suffi- 
cient manipulation  should  be  allowed  to  enable  the  Surgeon  to  make  out 
the  seat  of  the  fracture,  the  line  of  its  direction,  and  any  special  pecu-  Po^tt  to  be 
liarity  of  the  fracture,  that  is,  its  tendency  to  ride  in  any  definite  direc-  learnt  by  an 
tion :  this  special  tendency  is  the  one  point  the  Surgeon  has  to  look  to  ^      -—»-•-- 
and  remember  in  his  treatment.  These  points  should,  moreover,  be  made 
out  at  the  single  examination  prior  to  treatment,  for  repeated  exami- 
nations, whether  by  the  responsible  Surgeon  or  his   assistants,  are 
always  to  be  condemned ;  they  can  only  do  mischief,  by  exciting  more 
local  irritation  than  is  necessary,  and  adding  to  mischief  which  the 
muscles   and  soft  parts   have  already  sustained.    For  this  reasotL^ 
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when  a  fracture  is  sospected  to  have  taken  place,  the  Surgeon  or  bystan- 
ders should  at  the  time  of  the  accident  be  satisfied  to  bind  the  limb  to 
some  immoTeable  apparatus,  till  the  suffSerer  has  been  carried  home  and 
placed  in  the  position  in  which  he  is  to  treated.  A  wisp  of  hay  or  atirnw, 
a  bundle  of  sticks,  or  two  pieces  of  wood]  fixed  by  a  handkerchief,  an 
usually  sufficient.  When  the  lower  extremity  is  the  affected  part^  the  in- 
jured limb  may  be  bound  to  the  sound  one*  the  latter  acting  aa  a  splint. 

When  the  fracture  is  compound  the  same  precautions  are  called  for, 
and  all  bleeding  is  to  be  arrested  by  the  application  of  a  pad  or  bandage 
over  the  wound,  kept  on  by  means  of  pressure  and  the  elevation  of  the 
limb.  In  more  severe  cases  the  tourniquet  may  be  called  for,  or  some 
local  pressure  over  the  main  artery. 

When  these  precautions  are  not  observed  on  the  field  many  simple 
fractures  are  turned  into  compound,  compound  fractures  are  made 
worse,  and  lives  lost  from  h»morrhage. 

When  a  patient  is  placed  in  bed  where  he  is  to  be  treated,  the  frac- 
ture is  to  be  manipulated,  and  its  position,  nature,  and  peculiar  ten^ 
dency  made  out,  and  when  made  out  it  is  to  be  "  set,"  or  put  up,  at 
once.  The  only  exception  to  this  rule  is  when  time  has  been  allowed  to 
pass  before  treatment  is  commenced,  and  much  oedema  or  swelling  of 
the  injured  extremity  exists ;  under  these  circumstances  it  is  better  to 
fix  the  injured  limb  upon  a  pillow,  with  a  long  sand  bag  on  either  side 
to  act  as  a  splint,  and  possibly  a  third  round  the  foot,  the  pillow  and 
side  sand  bags  being  firmly  bound  together  by  a  strip  of  bandage,  the 
whole  forming  an  immoveable  apparatus.  Mr.  Aston  Key,  inde^,  was 
so  fond  of  this  mode  of  putting  up  fracture  of  the  leg  that  in  my 
dresser  days  it  was  the  usual  mode  of  treating  such  fractures  all 
through  their  coarse,  that  is,  for  the  first  month  or  five  weeks,  till 
they  could  be  put  up  in  some  starch  or  other  immoveable  apparatus,  and 
the  patient  was  allowed  to  get  up.  Such  a  plan  is  comfortable  to  the 
patient  and  a  satisfactory  one ;  it  wsnts,  however,  closer  attention  on 
the  part  of  the  Surgeon  than  can  often  be  obtained. 

In  "setting"  a  ^eture  some  care  is  needed,  and  in  doing  so  the 
opposite  extremity  should  always  be  before  the  Surgeon  as  a  guide ; 
inquiries  having  been  previously  made  as  to  the  condition  of  the  limb 
before  the  accident,  whether  it  was  deformed  or  shortened  from  some 
previous  fracture  or  disease,  congenital  or  otherwise,  for  I  have  known 
an  injured  leg  violently  and  unnecessarily  manipulated  to  restore  a 
fractured  bone  to  a  position  that  it  conld  not  assume  on  account  of 
some  natural  deformity,  and  a  fractured  thigh  subjected  to  like  rough 
treatment  to  bring  it  down  to  the  level  of  its  fellow,  in  which  an  irre- 
mediable shortening  existed  from  a  former  fracture. 

In  extending  a  broken  limb  to  restore  the  bones  to  their  normal  posi- 
tion the  upper  portion  should  be  firmly  held  by  an  assistant — counier- 
extension — and  the  muscles  attached  to  it  relaxed  by  placing  the  limb 
in  a  slightly  flexed  position ;  a  second  assistant  or  the  Surgeon  may 
then  extend  the  fractured  end,  while  the  latter  gently  manipulates  the 
fracture  to  make  out  its  points.  The  extension  should  be  steady  and 
free  from  all  jerks  and  violent  movement,  gentle  lateral,  rotatory,  or 
other  movements,  being  given  when  required  to  restore  the  displaced 
portion  of  bone ;  the  pressure  of  the  thumb  or  finger  being  freely  used 
when  the  necessities  of  the  case  require  it,  to  produce  an  accurate 
eo-aptAtion  or  setting  of  the  fragments. 
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Where  muscular  spasm  is  so  severe  as  to  render  it  impossible  to  keep  DiviiioD  of 
the  fractured  bones  when  restored  in  sU4^  a  condition  which  is  not  nn-  tendons, 
common  in  fracture  of  the  leg,  the  tendon  of  any  offending  muscle  may 
be  divided,  for  there  is  no  operation  of  greater  value  and  attended  with 
less  evil  results  than  the  division  of  the  tendo  Achillis  in  otherwise  in- 
tractable fracture  of  the  leg.    In  a  general  way,  however,  the  muscular 
spasm  ceases  after  the  first  three  or  four  days.    At  times  the  inhalation 
of  chloroform  is  a  valuable  aid  in  the  reduction  of  a  fracture.     When  Chloroform, 
much  swelling  exists  the  "setting"  of  the  fracture  must  be  postponed 
for  a  few  days  till  this  has  subsided,  seven  or  ten  days  being  perhaps 
required,  but  these  cases  are  very  exceptional. 

When  the  fracture  has  been  reduced,  and  the  broken  fragments  by  Splinta. 
manipulation  co-aptated  or  *'  set,"  splints  or  other  mechanical  appliances 
are  called  for  to  keep  the  bones  in  their  normal  position,  and  the  simpler 
these  appliances  are — so  long  as  they  fulfil  their  purpose — the  better. 
The  splints  should  always  be  well  padded,  and  the  pads  should  be  so 
adjusted  as  to  fit  into  the  inequalities  of  the  limb,  and  protect  it 
from  any  local  pressure.  They  should  be  firmly  and  immoveably  fixed 
to  the  limb  by  inelastic  straps  or  bandages,  and  the  seat  of  fracture 
should,  as  a  rule,  be  left  exposed  for  the  Surgeon's  examination,  in  order 
that  the  fracture  may  be  re-adjusted,  should  displacement  take  place. 
To  cover  up  by  bandages  a  broken  bone  is  to  render  uncertain  what 
should  always  be  certain  —the  position  of  the  bone  during  the  progress 
of  repair.  Pott's  rule,  that  the  splints  should  include  the  joint  above 
as  well  as  below  the  fracture,  is  a  sound  one ;  but  it  cannot  always  be 
followed.  Every  joint  should,  however,  be  fixed  when  by  its  action  the 
broken  bone  is  rendered  moveable. 

When  double  bones  exist  and  one  alone  is  broken,  the  other  acts  as  a 
splint  and  keeps  up  extension.  Under  these  circumstances  a  simple 
apparatus  is  alone  required  to  keep  the  fractured  bone  quiet  and 
restrain  the  action  of  the  muscles  that  move  it,  for  it  is,  as  has  been 
said,  this  muscular  action  that  tends  to  draw  the  lower  fragments  of  a 
broken  bone  into  some  abnormal  position,  and  gives  rise  to  shortening, 
and  by  keeping  up  movement  in  the  broken  bones  retards  repair. 

Extention  is  consequently  a  valuable  and  necessary  adjunct  to  other  Extension, 
treatment,  and  should  be  kept  up  by  means  of  weights  and  pulleys,  or 
other  appliances,  such  as  the  ingenuity  of  the  Surgeon  may  suggest. 
These  means  will  be  given  in  the  treatment  of  special  fractures. 

After  the  setting  of  the  fracture  the  essential  points  to  be  observed  After- 
in  the  treatment  are  the  immobility  of  the  broken  bone,  extension  and  treatment, 
counter-extension  when  needed,  and  its  exposure  to  observation  during 
the  progress  of  repair  to  render  certain  the  maintenance  of  the  bone 
in  the  desired  position. 

2%€  treatment  of  compound  fractures  is  similar  to  that  of  the  simple.  Treatment  of 
plus  the  treatment  of  the  wound  and  its  complications,  and  the  treat-  oomponud 
ment  of  the  broken  fragments  or  projecting  portions  of  bone.  fwctaree. 

These  fractures  are  to  be  set  in  the  same  way  as  the  simple,  great 
care  being  observed  in  the  manipulation  that  the  soft  parts  are  not  more 
injured;  loose  fragments  of  broken  bone  are  to  be  taken  away,  project- 
ing portions  excised,  and  the  bone  reduced,  the  wound  being  enlarged 
when  necessary  to  facilitate  this  act;  the  injured  parts  are  to  be 
thoroughly  cleansed,  and  all  vessels  twisted  or  ligatured ;  the  bones  are 
then  to  be  immoveably  fixed  by  means  of  spUntSt  u\tAtx>i^\A^  v^\^u«k 
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Seftlingof  the  being  often  required.    When  the  wound  ii  not  very  extensive  it  ibonld 

would.  i^  sealed  by  means  of  a  piece  of  lint  saturated  with  blood  or,  with. 

what  is  better,  the  compound  tincture  of  benzoin,  or  the  carboUcHicid 

dressiog,  after  Lister,  may  be  employed,  the  wound  under  these  cir- 

cumstances  having  been  well  washed  with  a  weak  solution  of  the  add, 

one  part  in  a  hundred. 

OperatiTe  When  the  soft  parts  are  much  crushed,  and  the  large  yessels  and 

interference    nerves  injured,  amputation  may  be  called  for,- more  particularly  in  old 

(TactraT'^   subjects.    In  some  joints*  such  as  the  elbow  or  ankle,  excision  may  be 

the  best  practice. 
Skey'i  In  compound  fractures  '*  scarcely  any  amount  or  form  of  fractured 

obiervsUoui.  bone  alone,"  writes  Skey  ('  Operative  Surg.*),  "  would  justify  the  im- 
mediate resort  to  the  knife  if  taken  singly,  even  supposing  the  bone 
fractured  extensively  into  a  large  joint ;  for  in  such  a  case,  although 
anchylosis  of  the  joint  would  probably  occur,  it  would  prove  a  lesser 
evil  than  that  of  amputation.  Superadded  to  a  compound  or  oommi* 
nuted  fracture  of  bone,  the  injury  may  be  rendered  yet  more  serious 
bjr  extensive  laceration  of  the  muscles.  In  considering  this  latter 
condition  much  will  depend  on  the  kind  of  laceration,  whether  the 
muscles  are  merely  cut  asunder,  or  whether  contused  or  torn*  and 
whether  this  injury  involves  a  few  only  or  the  majority  of  the  muscles 
of  the  limb.  Again,  we  must  examine  with  great  care  the  condition 
of  the  vessels.  Is  the  main  trunk  whole  ?  we  might  ask,  in  the  sup- 
posed case  of  fracture  of  the  thigh ;  or  in  that  of  the  leg,  is  the  pos- 
terior tibial  artery  torn  ?  Is  the  limb  colder  than  its  fellow,  or  is  the 
temperature  considerably  lower  than  the  rest  of  the  body  ?  If  so, 
probably  one  or  more  arteries  are  divided.  What  is  the  condition  of 
the  nerves  ?  Does  sensibility  extend  to  the  toes  ?  If  not,  probably  the 
nerve  is  divided  also.  If  the  evidence  of  the  integrity  of  both  artery  and 
nerve  fail,  and  the  sinking  temperature  of  the  limb  and  the  loss  of  sensi- 
bility continue  to  increase,  we  have  no  alternative  but  amputation." 

If  a  doubt  exist  in  the  mind  of  the  Surgeon  on  the  necessity  of 

immediate  amputation,  let  him  wait,  unless  the  patient  be  old,  in  which 

case  let  him  act  promptly. 

Siinple  Simple  firactures  into  joints  require  special  treatment,  for  in  a  large 

fnctures  into  number  of  cases,  although  not  in  all,  some  impaired  mobility  of  the 

jomti.  joint  will  ensue ;  for  this  reason  the  joint  itself  is  to  be  fixed  and  placed 

at  the  most  useful  angle. 

Compoond         Compound  firactures  into  joints  generally  demand  excision  or  ampu- 

fraciures  into  tation.     In  the  upper  extremity  excision  is  doubtless  the  better  opera- 

^^"*  tion  when  there  is  any  hope  of  saving  the  limb.     In  the  lower  the 

expectant  treatment  is  certainly  better  than  excision,  and  probably 

better  than  amputation  when  the  parts  are  not  so  injured  as  to  render 

amputation  a  necessity,  and  the  age  and  general  condition  of  the  patient 

justify  an  attempt  to  save  the  limb;  but  these  points  will  again  have 

to  be  considered  amongst  the  special  fractures.    In  gunshot  wounds 

these  views  are  now  generally  entertained. 

Fractorebed.      The  fracture  bed. — The  best  is,  without  doubt,  a  good  horsehair 

mattress  placed  on  a  bedstead  with  a  firm  bottom ;  where  this  does  not 

exist,  a  board  slipped  beneath  the  mattress  is  a  good  substitute.  A  canvas 

bottom,  however  tightly  corded,  always  yields,  and  a  feather  or  ordinary 

spring  bed  is  not  to  be  sanctioned.    The  patent  woven  wire  mattress 

is,  however,  an  excellent  one. 
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In  fracture  of  the  lower  extremity  the  head  of  the  patient  should 
not  he  raised  too  high,  the  nse  of  one  small  pillow  heing  ample. 

The  sheet  covering  the  hed  should  he  kept  carefully  stretched  tight, 
so  that  no  •*  ruck"  takes  place,  hed-sores  heing  more  frequently  caused 
hy  such  than  hy  pressure.  The  sheets  should  not  he  changed  more 
often  than  is  absolutely  required,  although  they  should  be  smoothed, 
or  rather  stretched,  several  times  daily. 

Splints  made  of  wood,  iron,  or  perforated  zinc,  may  be  employed,  and  Splints, 
the  diflPerent  forms  will  be  given  when  the  special  fractures  are  con- 
sidered.   As  a  rule,  the  simpler  they  are  in  construction  the  better ; 
before  adapting  one  to  the  broken  limb  it  is  well  to  fit  it  to  the  sound. 
The  Splints  should  be  quite  clean. 

Fads. — All  splints  should  be  well  padded,  and  their  edges  carefully  Fads, 
protected.  The  pads  should  consequently  be  well  fitted  and  broad, 
overlapping  the  sides.  The  best  materials  for  pads  are  tow  or  fine 
oakum,  cotton  wool,  or  sheep's  wool,  or  strips  of  thick  flannel,  enclosed 
in  a  casing  of  soft  linen  or  lint.  The  pads  should  be  first  fixed  to  the 
splint  by  tapes,  or,  by  what  is  better,  some  pieces  of  strapping. 

Besides  wooden  and  iron  splints,  what  the  French  called  the  **  im-  Immoveable 
moveable  apparatus "  for  fractures  is  a  very  favourite  one,  and  the  ^*n'l«ge«- 
material  employed  may  be  left  to  the  fancy  or  convenience  of  the 
Surgeon. 

In  fractures  of  single  bones,  such  as  the  fibula  or  tibia,  where  no  dis- 
placement exists,  such  a  mode  of  treatment  is  very  valuable,  the  limb 
being  put  up  a  few  days  after  the  accident,  as  soon  as  the  swelling, 
&c.,  has  subsided.  In  other  cases  it  is  not  expedient  to  employ  it  for 
at  least  ten  or  fourteen  days,  not,  indeed,  till  swelling  has  gone  and 
a  certain  amount  of  repair  has  taken  place.  In  the  fracture  of  long 
bones,  such  as  the  femur,  it  is  better  to  postpone  its  application  till 
union  is  complete.  Some  excellent  Surgeons,  however,  employ  the  im- 
moveable apparatus  from  the  very  first,  and  amongst  them  Erichsen. 
The  mode  of  its  application  is  as  follows  : — In  all  cases  the  limb  should  Their 
be  cleansed  and  carefully  dried,  the  bone  itself  being  well  protected  by  »Ppli»tion. 
cotton-wool  or  a  flannel  bandage.  The  bandage,  with  the  stlfiPening 
material,  is  then  to  be  prepared,  and  it  should  be  put  on  as  smoothly  as 
possible,  no  more  "  turns"  being  employed  than  are  absolutely  necessary. 

Splints  of  gutta  percha,  millboard,  leather,  Cocking's  poroplastic  felt. 
Hide's  felt,  or  perforated  zinc,  may  be  employed  as  additional  supports 
when  complete  immobility  is  demanded.  The  batter's  felt,  or  perforated 
zinc,  are  what  I  prefer.  The  first  five  materials,  after  having  been  cut 
to  pattern,  should  be  beforehand  well  softened  by  immersion  in  hot 
water  and  then  moulded  to  the  limb ;  the  zinc  should  be  carefully  cut 
to  fit  it,  and  well  adjusted.  These  splints  should  then  be  applied  over 
the  cotton-wool  or  flannel  bandage,  and  the  prepared  bandage  then 
bound  round;  when  starch  is  used  (Seutin's  bandage)  it  should  be 
freely  painted  with  a  brush  over  each  turn  and  lastly  over  the  whole 
exterior,  two  or  three  coats  being  employed.  The  same  may  be  said 
when  the  white  of  egg  or  dextrine  is  employed.  When  gum  and  chalk 
are  used  the  same  mode  is  to  be  followed,  the  mixture  consisting  of 
equal  parts  of  finely  powdered  gum  and  chalk  made  into  the  consistence 
of  thick  paste  by  the  addition  of  boiling  water  gradually  stirred  in. 
This  bandage  is  far  more  solid  than  the  starch.  q^^^ 

Mr.  De  Morgan  prefers  the  glue  bandage ;  Uie  beaV  ¥t«ii^  ^'^^>>mij^aui!s^. 
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after  having  been  soaked  in  cold  water  and  melted  in  a  gloe  pot^  being 
used,  the  addition  of  some  methyhited  spirit,  aboat  one  fifth  of  the  balk 
of  the  solution,  being  useful  to  hasten  tiie  rapid  drying  of  the  glue. 

When  plotter  of  Paris  is  employed  the  bandage  should  be  of  some 
loose  texture,  that  made  of  book  muslin  is  probably  the  best.  The 
bandage  may  be  prepared  beforehand  by  rubbing  the  dry  powder  wdl 
into  its  texture,  the  bandage  being  thoroughly  wetted  in  a  bowl  of 
water  for  two  or  three  minutes  Wore  it  is  used,  some  addiUonal 
plaster  made  with  water  into  a  cream  being  painted  over  the  bandage 
as  it  is  unrolled  to  strengthen  the  whole.  In  other  cases,  where  the 
bandage  is  applied  dry,  the  dry  plaster  may  be  rubbed  into  the  bandage 
after  it  has  been  wetted. 

When  the  bandage  is  not  prepared  the  same  plaster  cream  may  be 
painted  over  the  roUer  as  it  is  unrolled,  the  roller  being  applied  wet. 

When  the  surface  is  an  extensive  one  the  setting  of  the  plaster  may 
be  delayed  by  the  addition  of  a  little  size  or  stale  beer  to  the  wator 
with  which  it  is  mixed.  Salt  and  the  use  of  warm  water  increases  the 
rapidity  with  which  the  plaster  sets. 

The  day  following  the  application  of  this  bandage  a  coaling  of  flour, 
paste,  gum,  or  even  a  coating  of  varnish,  may  be  applied  to  prevent 
chipping. 

In  the  appendix  to  the  *  Army  Medical  Report'  for  1869  Mr.  Moffltt 
describes  the  Bavarian  mode  of  putting  up  a  fracture  in  an  immove- 
able apparatus,  a  mode  which  deserves  to  be  more  widely  known  than 
it  is.  I  have  tested  it  well,  employing  gum  and  chalk  instead  of  plaster 
of  Paris,  and  can  strongly  recommend  it ;  it  is  simple,  can  be  applied 
Its  mode  of  very  quickly,  and  is  most  effective.  It  is  applied  as  follows: — 
application,  rpjjg  materials  required  to  make  it  are,  a  piece  of  stout,  "  coarse 
house-flannel,"  which  has  been  shrunk,  some  precipitated  chalk,  mu- 
cilage of  gum  acacia,  a  good-sized  cradle,  and  a  stout  needle  and 
thread.  When  it  is  to  be  applied  to  the  leg  for  fracture  two  equal- 
sized  pieces  of  the  flannel  are  first  cut,  long  enough  to  reach  from 
the  lower  border  of  the  patella  to  three  inches  below  the  heel,  and 
in  breadth  about  six  inches  more  than  the  circumference  of  the 
calf,  so  as  to  allow  the  edges  to  overlap  for  about  three  inches  when 
the  flannel  is  folded  round  the  leg.  One  of  these  pi(  ces  is  now  to  be 
applied  to  the  leg,  its  centre  corresponding  with  the  centre  of  the 
calf ;  and  its  two  flaps  brought  tightly  together  over  the  shin  (Fig. 


Fig.  416. 


^ 


Bavarian  or  immoveable  splint. 
A.  First  layer  of  flannel  applied  to  limb.       B.  Second  layer  about  to  be  applied. 

416),  where  they  are  to  be  firmly  stitched  together,  the  stitches  being 
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inserted  close  to  the  bone ;  the  stitching  must  be  began  at  the  upper  Bavarian 
part,  carried  down  to  the  hollow  of  the  instep,  and  then  fastened  off,  «pi"**- 
Having  arrived  at  this  point  the  next  thing  is  to  see  that  the  foot  is  at  a 
right  angle  with  the  leg ;  if , left  alone  it  will  probablj^  be  at  a  very  obtuse 
angle,  and  considerable  force  is  sometimes  necessary  to  bring  the  toes 
up ;  but  this  must  be  done  now  or  not  at  all.  The  stitching  must  next 
be  begun  on  the  sole  of  the  foot,  commencing  at  the  toes  and  proceed- 
ing towards  the  heel,  the  flannel  being  tightly  dragged  downwards. 

The  stitching  along  the  sole  of  the  foot  being  completed,  we 
may  next  stitch  the  remaining  piece  along  the  dorsum  of  the  foot,  and 
after  this  there  will  be  no  fear  of  the  foot  changing  its  position. 

The  limb  will  now  be  tightly  encased  in  a  layer  of  flannel,  the  edges 
of  which  are  lying  in  adaptation  in  front  of  the  leg.  Next  cut  off  the 
flannel  along  the  sole  of  the  foot  to  within  an  inch  of  the  stitches,  and 
turn  the  edges  back ;  do  not  at  present  interfere  with  the  superfluous 
flannel  along  the  front  of  the  leg  and  dorsum  of  the  foot,  but  sling  up 
the  limb  to  the  cradle  by  three  or  four  pieces  of  bandage,  pinned  or 
stitched  to  the  adapted  edges  of  flannel  in  front  of  the  leg  (Fig.  416)  ; 
this  will  have  the  efiect  of  stretching  the  flannel  and  making  it  more 
closely  adapt  itself  to  the  shape  of  the  calf,  ankle-joint,  &c.,  and  will 
allow  the  gum  and  chalk  to  be  easily  applied.  The  next  thing  is  to  make 
a  thick  paste  the  consistence  of  honey  of  the  gum  and  chalk  by  stir- 
ring them  together  in  a  basin.  Then  spread  the  paste  thickly  over  the 
surface  of  the  flannel  with  a  brush  or  rub  it  in  with  the  palm  of  the 
hand,  taking  care  to  make  it  enter  all  the  little  inequalities  of  the  fianneL 
Having  done  this,  apply  the  outer  layer  of  flannel.  Placing  it  just  as  the 
first  was  placed,  with  its  centre  corresponding  with  the  median  line  of  the 
calf ;  fold  its  edges  closely  around  the  leg,  and  bring  them  up  together  in 
front  over  the  edges  of  the  previous  layer.  Keep  them  in  position  in  front 
by  about  half-a-dozen  stitches  put  through  at  intervals  down  the  leg  close 
to  the  shin.  Along  the  sole  of  the  foot  this  layer  of  flannel  may  at  once 
bo  neatly  finished  off"  by  turning  in  the  edges  and  joining  by  the  post- 
.  mortem  stitch.  The  whole  must  now  be  left  suspended  to  the  cradle  for 
about  twenty-four  hours  to  dry,  at  the  end  of  which  time  it  may  be 
taken  down,  and  the  splint  removed  from  the  leg  by  cutting  up  the 
stitches  along  the  front  of  the  leg  and  dorsum  of  the  foot  with  a  pair 
of  scissors,  aided  by  forcibly  separating  the  adjacent  edges  of  flannel. 

It  now  only  remains  to  trim  up  the  splint  by  cutting  off  the  super-  Binding 
fluous  edges,  binding  them  with  strips  of  leather  made  adhesive  by  iplint. 
being  spread  with  resin  plaster,  and  inserting  eyelet-holes  at  equal 
distances  all  down,  so  as  to  lace  the  splint  up  the  front. 

If  the  splint  is  required  for  a  knee-joint  some  modifications  of  the  above  For 
plan  is  necessary.  It  will  not  do  to  suspend  the  limb  to  a  cradle  by  the  knee-joint, 
ed^cs  of  the  flannel,  as  in  the  previous  case,  but  the  patient  should  be 
seated  in  a  chair  before  a  fire,  with  the  heel  resting  on  another  chair.  Then 
the  first  layer  of  fiannel  should  be  tightly  applied,  its  edges  being  brought 
up  together  iu  front,  and  stitches  inserted  close  to  the  leg.  The  gum-and- 
cbalk  paste  may  now  be  thickly  spread  over  the  surface  of  this  fiannel 
and  covered  in  by  a  second  layer  of  fiannel  exactly  as  in  the  previous  case; 
this  second  layer  may  be  fastened  in  front  by  a  few  stitches,  and  the 
whole  allowed  to  dry.  When  quite  dry  the  a^acent  edges  of  flannel  may 
be  forcibly  separated  and  the  stitches  divided  with  scissors.  Lastly,  the 
superfluous  edges  may  be  cut  off,  two  semilunar  piecea  cat  ^utlcst  \}s!k& 
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Vor  hip-Joint,  patella,  tho  margins  boand  with  leather  and  eyelet-holea  inserted  for 
lacing  op  in  front.  To  apply  the  splint  to  tbe  hip-joint,  it  is  necessary 
that  the  first  layer  of  flannel  should  svrroond  the  pelvis  as  high  as  the 
crests  of  the  iluun,  and  also  the  aftejcted  thigh;  it  shonld  then  be 
stitched  along  the  enter  side  in  one  contiDuous  seaa^  and  the  snperflnoos 
edges  allowed  to  remain  i&  apposition.  The  gnm-and-chalk  paste  mnst 
then  be  applied,  some  diflmilty  being  probably  experienced  in  applying 
it  over  the  sacrum,  but  the  patient  mnst  be  rolled  first  to  one  side  and 
then  to  the  other.  While  this  is  being  done  Dm  second  layer  of  flannel 
should  be  ^ing  underneath,  so  as  to  protect  the  bed,  it  may  then  be 
adapted  and  fasteatd  closely  by  a  few  stitches,  along  the  line  of  the 
previous  sutures.  When  the  whole  Is  dry,  it  may  or  may  not  be  found 
necessary  to  rip  it  up  and  insert  eyelet-holes ;  if  the  splint  fit  closely 
without  causing  any  undue  pressure,  the  edges  may  be  cut  off  close  and 
the  whole  allowed  to  remain  as  it  is,  but  for  the  sake  of  cleanliness, 
especially  in  children,  it  is  generally  better  to  cut  up  tho  stitches  along 
the  outer  side,  bind  the  edges  with  leather  and  lace  it  up,  so  as  to  allow 
the  splint  to  be  removed  as  often  as  requisite. 

Wh«i  extra  stiffness  is  required  in  any  of  these  tpUnts,  the  inner 
snrfaoe  of  the  second  layer  of  flannel  may  be  covered  wHh  the  chalk 
paste  before  it  is  applied,  or  a  piece  of  gutta  percha  which  has  been 
moulded  to  the  part  introduced  between  the  two  layers  of  flannel.* 

In  cases  of  compound  fracture  an  opening  suitable  to  the  wound 
may  easily  be  made.  This  splint  is  as  good  for  joint  cases  as  for  those 
of  fracture.     It  is  by  far  the  best  immoveable  apparatus  we  possess. 

Mr.  Hide,  of  Mortimer  Street,  has  introduced  a  *<  leather-felt  splint  '* 
of  great  value;  it  is  readily  applied,  light  and  strong;  it  is  rarely 
required  to  be  used  with  starch.  Cocking's  poroplastic  splint  answers 
the  same  purpose;  the  splint  readily  becomes  soft  on  immersion  in  hot 
water,  and  hard  again  within  a  few  minutes  of  its  removal ;  if,  when 
moulded,  it  fails  to  fit  exactly,  it  can  be  softened  locally  by  the  appli- 
cation of  a  hot-water  sponge. 

Mr.  L.  Tait  ('  Med.  Times,'  1865)  has  suggested  the  use  of  paraffine 
for  the  same  purpose,  the  melted  parafline  being  kept  liquid  by  the 
immersion  of  the  bowl  containing  it  in  hot  water,  the  bandage,  as  it 
is  being  applied,  being  made  to  pass  through  the  liquid  paraffine  melt- 
ing at  105°  to  120°  F.  Two  or  more  coats  of  paraffine  may  be  painted 
over  the  whole. 

The  liquid  glass — silicate  of  potash — may  also  be  used,  the  solution 
being  painted  over  the  bandage  with  a  brush ;  I  have  used  it  and  like 
It  well,  but  not  so  well  as  the  splint  I  have  described. 

By  way  of  caution  it  should  be  stated  that  all  starch,  chalk,  and 
plaster-of- Paris  splints  contract  on  drying,  and  from  sach  contractions 
I  have  known  harm,  and  even  gangrene,  follow.  To  guard  against 
this  contingency,  when  bandages  are  used,  cotton-wool  should  be  applied 
freely  around  tbe  limb ;  although  in  tbe  Bavarian  splint  this  precau- 
tion is  not  called  for. 

On  this  account  the  practice  of  using  these  splints,  as  a  primary 
application  in  the  treatment  of  fractures,  is  dangerous;  for  when 
swelling  to  any  extent  takes  place  the  pressure  may  be  most  harmful. 

When  pain  or  swelling  of  the  limb  follows  the  application  of  any  of 

*  Ihm  indebted  to  a  valued  pupil,  Mr.  W.  H.  Uarsant,  for  the  above  description  of 
tbe  splint. 
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these  splints  they  should  be  at  once  removed,  the  whole  being  cnt  up, 
from  end  to  end,  with  strong  scissors,  eyelets^  being  snbseqiiently  in- 
troduced for  laces  to  draw  tl^m  together  again,  or  straps  and  buckles 
may  be  employed.  .  ,      , 

Bepalr  of  fractares. — In  children  broken  bones  repair  rapimy,  four  Repair  of 
weeks  being  ample  time  for  the  whole  process  to  be  perfected ;  in  the  fractures, 
old,  ten  weeks  or  more  may  be  needed.     When  the  broken  ends  of  the 
bones  are  placed  and  kept  in  position,.repair  goes<m  more  rapidly  than 
when  they  are  apart  or  not  kept  at  perfect  rest.    When  bones  are 
maintained  accurately  in  position,  or  are  impacted,  direct  union  takes 
place,  as  in  the  soft   parts ;  when  some  degree  of  movement  is   al- 
lowed, reparative  material  is  poured  out  around  the  brdren  fragments, 
and  in  this  way  the  provisional  callus  of  authors,  or  the  ensheathing 
callus  of  Paget,  is  formed,  which  acts  as  a  temporary  splint  to  keep  the 
bones  in  position  till  they  unite  by  meant  of  the  permanent   callus.  ProTiiional 
When  provisional  callus,  therefore,  exists,  some  mobility  of  the  broken  c«il«». 
bone,  to  a  certainty,  has  been  allowed ;  the  best  repair  of  a  fracture 
being  the  direct  one  without  any  such  temporary  splint.    This  addition 
to  our  knowledge  is  due  to  Paget,  for  until  his  day  a  provisional  eallus 
was  always  looked  upon  as  a  necessary  means  for  the  repair  of  «very 
fracture.     We  now  know  it  is  only  present  when  mobility  of  the  frag- 
ments interferes  with  direct  repair. 

When  a  bone  is  broken  blood  is  effused,  the  amount  depending  upon  .  "^ 

the  degree  of  injury  the  soft  parts  have  sustained  and  the  amount  of  *. . 

comminution  of  the  broken  bone,  it  being  exceptional  to  find  blood 
between  the  broken  bones.  In  simple  fracture  the  periosteum  may  be 
only  torn  across;  in  the  comminuted  it  is  more  extensively  injured;  in 
incomplete  fractures  it  is  probably  always  entire. 

After  a  simple  fracture  some  slight  iuflamraatory  exudatioiv  may  be 
poured  out  around  the  broken  bone,  but  in  healthy  subjects  this  is  very 
limited,  and  is  unattended  by  any  constitutional  symptoms;,  in  more  .  * 
complicated  coses,  or  in  cachectic  subjects,  the  eflfusion  may  be  exten- 
sive, and  constitutional  symptoms  with  febrile  disturbance  severe;  undei 
favourable  conditions  this  inflammatory  material  will. be  absorbed  with 
the  effused  blood.    The  true  reparative  material  is  poured  out  about 
the  sixth  or  ninth  day.     When  no   displacement  exists  this  will  be 
effused  only  between  the  ends  of  the  broken  bones ;  when  the  bonee 
are  comminuted  it  will  be  more  diffused ;  and  when  they  are  misplaced 
it  will  be  still  less  defined ;  when  the  periosteum  is  much  separated  or 
torn  it  will  be  poured  out  all  around  the  bones  as  a  provisional  callus. 
The  true  reparative  products  are  chiefly  poured  out  by  the  periosteum  Reparative 
and  endosteum,  the  soft  parts  around  at  times  adding  their  quota.     In  P"^^?? 
some  cases,  more  particularly  with  the  flat  bones,  the  ossification  of  ^iottciun 
this  reparative  material  has  a  preliminary  fibrous  tissue  stage ;  in  the  and 
long  bones,  after  the  blood  has  been  absorbed,  the  cell  infiltration  of  •»*doiteniiu 
the  tissues  passes  on  to  the  formation  of  connective  tissue,  and  this 
connective  tissue  or  neoplasm  subsequently  ossifies,  in  rare  cases  pass- 
ing through  the  stage  of  fibre. cartilage.     In  children  it  is  probable 
that  the  cartilaginous  stage  always  precedes  the  osseous ;  in  adults  the 
bone  is  poured  out  at  once,  and  in  rapidly  repairing  fracture  this  it 
probably  always  the  case. 

Ossification  may  take   place  in  the  periosteal  blastema,  or  in  the 
endosteal,  or  in  lK)th,  these  points  being  greatly  determined  Vj  \Xi<^ 
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relative  position  of  the  broken  ends  of  the  shaft  of  the  bone  and  the 
commination  of  the  fragments,  great  displacement  and  separation 
being  bridged  over  or  cemented  together  hy  irregulu  masses  of  con- 
necting bone  tissue. 

When  mobility  of  the  broken  bones  exists  the  booe  cement  or  pro- 
visional callus  is  very  extensive,  and  in  the  ribs,  where  it  is  impoeubW 
to  prevent  movement,  the  provisional  or  ensheathing  callus  always 
exists,  Dapuytren's  ring  of  provisional  callus  being  constant.  In  the 
clavicle  it  is  also  common,  and  in  other  bones  according  to  the  amount 
of  movement  that  has  been  allowed  in  their  treatment.  When  the 
movement  is  great  the  process  of  ossification  will  not  go  on  kindly, 
and  ligamentous  or  fibrous  union  wiU  remain,  an  ununited  fracture 
being  present;  at  times  a  false  joint  is  formed.  A  splendid  example  is 
figured  in  another  page  (Fig.  417).  The  rapidity  with  which  ossifica- 
tion or  true  bony  union  is  obtained  depends  greatly  upon  the  amount 
of  quiet  the  broken  bones  are  favoured  with,  and  on  the  constitutional 
power  of  the  patient. 

The  period  of  time  in  which  the  several  parts  of  the  reparative  pro- 
cess are  usually  completed  after  fractures  of  adult  human  bones  are 
reckoned  thus  according  to  Paget : — To  the  second  or  thisd  day  after 
the  injury,  inflammstion  in  and  about  the  parts ;  thence  to  the  eighth 
or  tenth  seeming  inaction,  with  subsidence  of  inflammation ;  thence^ 
to  about  the  twentieth,  production  of  the  reparative  material,  and  its 
gradual  development  to  its  fibrous  or  cartilaginous  condition  ;  thence- 
forward its  gradual  ossification;  a  part  of  the  process  which  is  most 
variable  in  both  its  time  of  commencement  and  its  rate  of  progress 
and  which  is  probably  rarely  completed  before  the  ninth  or  tenth 
week. 

In  open  or  compound  fractures  repair  goes  on  very  much  in  the  same 
way  as  with  simple  fractures,  and  when  made  simple,  by  sealing  the 
wound,  precisely  in  the  same  way.  When  the  wound  is  left  open  and 
suppuration  takes  place  around  the  broken  fragments  and  in  the  soft 
parts,  repair  goes  on  through  granulation,  the  granulations  ossify- 
ing, and  the  connective-tissue-cells  passing  into  bone-cells;  the 
process  of  repair  being  more  gradual  than  where  the  reparative 
material  is  poured  out  between  the  broken  bones  and  goes  on  directly 
to  ossify. 

When  the  inflammation  is  severe,  and  the  broken  fragments  die 
wholly  or  in  part,  repair  is  retarded,  and  cannot  be  perfected  until 
the  necrosed  bone  has  been  cast  off  or  removed.  In  comminuted 
compound  fracture  this  result  is  more  common  than  in  less  complicated 
cases. 

In  gunshot  wounds  and  injuries  of  bones  this  comminution  of  the 
bone  is  the  chief  point  of  dilference  between  them  and  other  compound 
fractures. 

Compound,  as  a  rule,  require  for  repair  three  or  four  times  the  period 
required  in  simple  fractures. 

Ununited  fractures  occur  when,  from  any  local  or  general  cause, 
ossific  union  is  delayed  or  does  not  take  place  between  the  broken  ends 
of  the  bones,  and  in  by  far  the  bulk  cf  cases  this  is  the  result  of  a 
want  of  that  complete  rest  and  quiet  which  is  so  essential  for  the  ossific 
union  of  a  broken  bone.  When  the  ends  of  the  broken  bone  are  kept 
MsuDder  ossific  union  is  bure  to  be  retarded  or  prevented.     When  any 
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muscle  or  fascia  is  placed  between  the  broken  fragments  the  same 
result  may  be  experienced,  and  in  feeble  cachectic  subjects  the  same 
want  of  repair  may  be  met  with. 

These  failures  in  the  reparative  process  depend  upon  some  f ailnre  in 
the  general  power  of  the  patient,  on  some  want  of  care  in  the  local 
treatment  of  the  case,  or  npon  some  local  cause  :  the  union  is,  as  a  rule, 
simply  delayed. 

Hamilton  calculates   that  such  delayed  union  occurs  once  in  500  SUtiftics. 
cases,  but  this  average  I  believe  to  be  too  high.     It  is  mostly  foond,  Moit 
according  to  Norris  (' Amer.  Joum.  of  Med.  Sciences,'  1842),  in  the  freqaeatieat. 
thigh,  leg,  arm,  forearm,  and  lower  jaw.    I  have  once  seen  it  in  the 
clavicle,  once  in  the  ribs,  and  cases  are  recorded  in  which  it  was  met 
with  in  the  spine. 

In  the  majority  of  cases  the  union  of  the  broken  bones  is  by  fibrous 
tissue,  this  tissue  failing  to  ossify :  in  Prep.  1110*^,  Guy's  Museum, 
this  condition  is  well  exemplified,  the  ends  of  the  bone  being  pointed 
and  firmly  joined  by  ligamentous  tissue.  The  length  of  this  tissue 
varies  in  different  cases.  In  exceptional  instances  a  false  joint  is 
formed,  the  ends  of  the  bone  being  rounded  and  enclosed  by  a  strong 
capsular  ligament;  this  is  well 

soen  in  a  specimen  of  fracture  Fio.  417. 

of  the  forearm  (Guy's  Museum, 
1119**,),  but  still  better  in  that 
of  the  humerus  (Prep.  1110*, 
Fig.417)  in  which  the  ends  of  the 
bone  are  studded  with  fibro-car- 
tilage,  and  complete  movement 
existed. 

In  still  more  rare  cases  there 
is  a  total  absence  of  all  uniting 
medium.  _.^. 

Tkeatment. — Assuming  that      ^  ^ir'  -^-^   .  •_!  Treatmeal. 

in  a  large  majority  of  cases  of 
ununited  fracture,  the  waot  of 
union,    or    delayed    union,     is 
simply  the  result  of  a  want  of 
that  absolute  immobility  of  the 
fractured     limb    which    is     so 
essential  for  the  repair  of  any 
fracture,  an  absolutely  immove- 
able apparatus  is  the  most  essen- 
tial point  to  be  observed,  and  this  is  usually  to  be  supplied  by  the 
application  of  some  form  of  splint,  such  as  the  starch,  egg  and  flonr, 
chalk,  plaster  of  Paris,  or  liquid  glass,  with  gutta  pcrcha,  millboard, 
zinc,  or    felt  splints,  the  joints  above  and   below  the  broken  bone 
being  included  in  the  apparatus,  tonic  constitutional  treatment  being 
at  the  same  time  observed. 

When  the  limb  is  firmly  fixed  in  this  way  rest  and  the  non-use  of 
the  limb  is  hardly  necessary ;  indeed,  under  certain  circumstances,  the 
moderate  use  of  the  limb  seems  to  be  beneficial,  and  in  several  cases 
under  my  care  repair  seems  to  have  been  hastened  by  such  a  liceno« ; 
upon  a  somewhat  similar  principle,  when  these  means  fail,  the  ends 
of  the  bone  may  be  well  rubbed  together  to  excite  acl\OTi\MiQt«  ^^ 
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re-application  of  splints,  and  in  still  older  cases  the  bones  may  be  drilled 
and  fastened  together  by  means  of  wire  sutures  or  ivory  pegs,  the  credit 
of  this  latter  yalnable  suggestion  being  due  to  Dieffenbach.  Dr. 
Fhysick,  of  New  York,  years  ago  (1804)  suggested  the  introduction  of 
a  seton  between  the  ends  of  the  broken  bones ;  good  success  has  been 
said  to  have  followed  the  practice,  Norris  reporting  that  such  treatment 
succeeded  in  54  out  of  72  cases.  The  object  of  the  treatment  is  to 
excite  local  action  between  the  fragments,  and  when  this  is  secured  the 
seton  may  be  removed.  With  the  same  view  Malgaigne  introduced 
acupuncture  needles  between  the  bones.  Miller  and  M.  Blandin  scraped 
Bubcutaneoasly  the  ends  of  the  bones,  or  the  connective  tissue,  with  a 
tenotomy  knife. 

Besection  has  also  been  practised,  and,  according  to  Norris,  with 
success,  in  thirty-seven  cases  out  of  sixty-four.  The  operation  is,  how- 
ever, a  formidable  one,  and  should  only  be  undertaken  in  exceptional 
conditions — in  very  old  cases,  where  all  hope  of  minor  measures  is  not 
to  be  entertained,  where  the  ends  of  the  fragments  are  far  apart,  and 
where  the  condition  of  the  limb  is  such  as  to  render  some  risk 
justifiable  to  gain  the  desired  end.  I  have  performed  this  operation 
for  ununited  fractures  of  the  femur  and  humerus  with  excellent 
results. 

Dr.  H.  J.  Bigelow,  of  Harvard,  has,  however,  met  with  considerable 
success  in  detaching  the  periosteum  from  theextremities'of  the  affected 
bone  for  about  half  an  inch,  and  separating  the  muscles  with  it, 
taking  off  the  ends  of  the  bones,  and  securing  the  resected  portions 
together  by  strong  wire  passed  through  half  the  thickness  of  the  shaft 
of  either  fragment;  the  periosteal  flaps  may  also  be  united  by 
sutures.  The  limb  is  then  fixed  on  a  splint.  The  wire  may  be  left  in 
place  without  fear  from  two  to  six  months.  He  cured  ten  out  of 
eleven  cases  in  which  this  operation  was  performed.  ('American 
Journ.  of  Med.  Sciences,'  1867.) 

At  times  it  happens  that  a  fracture  that  has  united  becomes  disunited 
from  some  feeble  condition  of  health — after  fever,  scurvy,  or  other 
cause.  I  have  had  one  very  marked  case  of  this  in  the  person  of  a  young 
lady  who  had  her  thigh  fractured  abroad,  and  became  the  subject  of 
tropical  fever,  the  bond  of  union  completely  giving  way.  She  subse- 
quently, however,  obtained  a  firm  limb.  In  such  cases,  if  treated  by 
local  immobility  and  constitutional  tonics,  &c.,  ultimate  union  is  to  be 
looked  for.  They  are  to  be  classed  with  others  in  which  the 
cicatrices  of  burns  or  old  ulcers  break  down  under  some  enfeebling 
influence,  and  heal  under  tonic  and  general  hygienic  treatment.  In 
the  treatment  of  all  these  cases  time  is  not  to  be  estimated  too 
closely. 

The  deformitUs  that  follow  hadly  united  fractures  at  times  require 
surgical  treatment,  and  when  the  Surgeon  is  consulted  during  the  first 
few  weeks  of  the  case  chloroform  should  be  given  and  the  bone  re- 
fractured  and  set  in  a  good  position,  it  being  quite  justifiable  to  employ 
considerable  force  to  attain  this  end.  In  young  subjects  this  re-frac- 
ture is  rarely  attended  with  difficulty;  in  the  adult  some  is  usually 
found.  (Esterlen  and  Skey  were  strong  advocates  for  this  prac- 
tice, the  former  Surgeon  having  employed  it  up  to  the  twenty-fourth 
week,  and  the  latter  on  a  boy,  set.  15,  thirteen  months  after  the 
tractxiTe. 
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When  the  bone  has  united  too  firmly  to  permit  of  re-fracture^  it  may 
be  divided  by  a  subcataneons  section,  when  possible,  or  by  some  catting 
operation.  Key  did  this  latter  operation  in  the  leg,  in  1839  (*  Gay's 
Uosp.  Rep./  series  i,  vol.  iv),  and  more  recently  Lister  has  done  the 
same  ('  Brit.  Med.  Joum.,'  1868).  The  subcataneous  section  is  to  be 
performed  in  a  similar  way  to  that  adopted  by  W.  Adams  in  diYid« 
ing  the  neck  of  the  thigh-bone  {vide  Fig.  483). 

These  operations  are,  however*  only  to  be  undertaken  when  the  local 
deformity  is  great  and  the  limb  useless. 

In  the  incomplete  or  green-stick  fractures  of  infancy,  if  the  bone 
be  not  straightened  strange  deformities  ensue.  In  the  case  depicted 
in  Fig.  418  such  a  result  was  to  be  seen,  the  bent  tibia  and  fibula  haying 
been  much  thickened  by  the  deposition  of  bone  in  the  concavity  of  the 
arch,  the  bone  measuring  across  its  centre  six  inches.  It  was  taken 
from  a  girl  twelve  years  old. 

Fig.  418. 


Deformity  following  nrpair  of  green-ttick  fracture. 


SPECIAL  FBACTUBES.— FBACTUBES   OF  THE 
UFPEB  EXTBEUIT7. 

Fractures  of  the  cranium  and  spinal  column  have  already  receired 
attention.  Fractures  of  the  lower  jaw  have  been  described  in  page 
630,  Vol.  I. 

Fractnree  of  the  ossa  nasi  are  not  nncommon,  and  may  be  compli*  Of  nasal 
Gated  with  other  injuries*  simple  or  compound.    When  the  refult  of  a  Ixme*- 
severe  blow  this  fracture  may  be  associated  with  one  of  the  base  of  the 
skull,  and  in  Fig.  57  will  be  seen  a  drawing  of  a  case  in  which  thk 
complication  existed.    I  have  also  had  under  care  a  man  with  a  oom- 
pound  fracture  of  the  nose,  and  a  fracture  of  the  u^^oe  ^vn  *^D^«^^QDJ^ 
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orbit,  some  subconjunctival  bsmorrhage  below  the  eyelids  existing  to 
mark  the  injury,  in  addition  to  the  mobility  of  the  broken  bone  ;  the 
accident  was  caused  by  a  piece  of  timber  falling  on  the  nptumed  face. 
All  these  cases  may  be  complicated  with  hemorrhage,  but  it  is  rarely 
severe.  The  best  treatment  is  to  carefully  adjust  the  broken  bones 
by  means  of  dressing  forceps  or  a  female  catheter  introduced  into 
the  nostril,  aided  by  manipulation  and  some  light  dressing;  any 
plugging  of  the  nose  to  keep  the  bones  in  position  is  useless  and 
injurious. 

Of  elsTiele.  Fraetore  of  the  clayide  is  generally  the  result  of  indirect  violence, 
such  as  a  fall  upon  the  shoulder.  When  direct  it  is  usually  compound 
or  comminuted.  Hamilton  and  Gorlt  record  examples  from  muscular 
action,  and  I  have  seen  it  in  a  man,  sot.  44  (who  had  had  syphilis  nine 
years  before),  from  simply  lifting  a  heavy  weight  from  the  ground;  the 
bone  broke  near  the  sternal  end  with  a  snap,  and  a  good  recovery  fol- 
lowed.   The  case  was  brought  under  my  notice  by  Mr.  Couling,  now  of 

SUtiitict.  Brighton,  when  House-Surg^n  at  Guy's.  The  statistics  of  the  Mid- 
dlesex Hospital,  as  given  by  Messrs.  Flower  and  Hulke,  in  Holmes's 
'  System,'  vol.  ii,  compiled  from  the  experience  of  sixteen  years,  prove 
the  clavicle  to  be  more  frequently  broken  than  any  other  single 
bone,  the  radius  standing  next  in  order,  although,  including  frac- 
ture of  the  radius  with  the  ulna,  the  fracture  of  the  clavicle  stands 
second.  Half  the  recorded  cases  occurred  in  children  under  five  years 
of  age. 

Seat.  The  bone  is,  as  a  rule,  broken  about  its  centre,  although  fractures  of 

either  extremity  are  met  with.  The  line  of  fracture  is  usually  oblique, 
and  the  inner  fragment  has  commonly  a  tendency  to  ride  over  the 
out^r,  the  outer  falling  downwards. 

Symptomi.  The  tymptonu  are  generally  well  marked.  Inability  to  move  the  arm 
freely,  with  pain  in  the  attempt,  is  always  present,  the  patient  sup- 
porting^ the  arm  of  the  affected  side.  On  comparing  the  shoulders  on 
the  two  sides,  the  joint  on  the  affected  side  will  be  seen  to  be  placed 
lower  and  more  forward  than  on  the  sound  one,  and  to  be  drawn  nearer 
to  the  median  line  of  the  body,  even  for  one  inch  where  the  displace- 
ment is  great.  On  passing  the  finger  over  the  broken  bone  some 
depression  and  corresponding  elevation  of  the  broken  fragments  will 
be  made  out,  with  the  effusion  of  much  solid  material  when  the  ex- 
amination is  made  after  the  expiration  of  days.  Crepitus  is  sometimes 
to  be  detected,  but  it  need  not  be  looked  for,  this  symptom,  with  the 
amount  of  displacement,  depending  much  upon  the  line  of  the  fracture 
and  its  situation. 

Fmcture  of        Dr.  R.  Smith,  of  Dublin,  points  out  (*  Treatise  on  Fracture,'  1850) 

acromial  cad.  how  in  fractures  of  the  acromial  end  of  the  bone,  between  the  conoid 
and  trapezoid  ligaments,  there  is  scarcely  any  displacement  of  either 
fragment,  the  diagnosis  being  made  by  the  pain  produced  on  pressure 
over  the  broken  point,  and  the  crepitus  educed  by  the  movement  of 
the  bones  in  opposite  directions  through  the  fingers.  He  also  shows 
how  in  fracture  external  to  the  trapezoid  ligament  the  displacement 
is  great,  the  inner  fragment  being  drawn  upwards  by  the  trapezius 
muscle. 

In  children  incompUU  fractures  of  this  bone  probably  occur  (Fig. 
418). 
Fnctures  of  the  clavicle  are  sometimes  comminuted  and  compound. 
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and  occasionally  complicated  with  some  severe  injury  to  the  vessela  May  be 
heneath.     In  the  case  of  the  late  Sir  R.  Peel  a  pnlaating  hlood  tumour  ^JP®™"^ 
appeared  after  the  accident,  supposed  to  have  been  due  to  a  rupture  eommiirated. 
or  laceration  of  some  large  vein,  probably  the  subclavian,  while  from 
the  severe  pain  that  attended  the  injury  some  of  the  nerves  of  the 
brachial  plexus  were  believed  to  have  been  injured.    Mr.  Erichsen  has 
recorded  ('Brit.   Med.  Journ.,'  June   7,  1873)  a  case  in  which  the 
subclavian  vein  was  compressed  by  a  fragment  of  a  broken  claviclet  and 
in  which  amputation  of  the  shoulder-joint  was  performed  on  the  six- 
teenth   day,  and   I  have  seen   a   case  in   which   a  broken    clavicle 
was  followed  by  an*est  of   pulsation   in    the   artery  of   the   corre- 
sponding arm.     At  St.  GeorgeU  Hospital  there  is  a  specimen  in  which 
the  end  of  the  fractured  bone  was  driven  through  the  internal  jugular 
vein. 

Fractures  of  both  clavicles  have  also  been  recorded.  I  have  seen 
this  more  than  once  in  children. 

Tbeatment. — Daily  experience  proves  that  fractures  of  the  clavicle  Tnatment. 
unite  without  any  treatment,  and  too  often  that  where  treatment  has 
been  employed  the  union  is  not  more  perfect  nor  satisfactory,  for  de- 
formity almost  always  exists  in  spite  of  treatment,  and  in  no  fracture 
has  a  greater  diversity  of  means  been  employed.  Daily  experience 
likewise  proves  that  in  most,  if  not  all,  fractures  of  the  clavicles  the 
bones  fall  well  into  place  on  the  patient  assuming  the  recumbent  posi- 
tion. In  young  ladies,  and  in  others  where  it  is  a  matter  of  import- 
ance to  prevent  deformity,  this  recumbent  position  in  bed  may  be 
maintained  for  about  three  weeks  till  union  has  fairly  taken  place ; 
but  children  and  men  will  rarely  be  found  to  follow  such  a  line  of 
treatment,  and  happily  it  is  not  required,  for  nearly,  if  not  qnite 
equal,  benefit  will  be  secured  by  imitating  what  takes  place  on  the 
patient  assuming  the  recumbent  position,  viz.  by  fixing  the  lower 
blade  of  the  scapula  to  the  chest,  binding  down  its  angle  to  the  thorax, 
and  thus  preventing  the  tilting  forwards  and  rotation  of  the  bone 
through  which  the  deformity  takes  place. 

The  plan  I  have  now  for  some  years  adopted  is  to  place  a  pad  over  Biaiiog 
the  blade  of  the  scapula  below  its  spine,  and  to  bind  the  bone  firmly  scapiiU  to 
to  the  thorax  by  means  of  broad  strips  of  strapping  obliquely  en-  *horai. 
circling  half  the  chest,  from  the  spine  to  the  sternum,  at  the  same  time 
supporting  the  affected  arm   in  a  sling,  drawing  the  hand  upwards 
towards  the  opposite  shoulder.    This  same  method  is  also  advocated  by 
Dr.  E.  Hartshorne,  of  Pennsylvania.    Whilst  the  strapping  is  being 
fixed  the  scapula  bhould  be  well  tilted  backwards  by  elevating  the  arm, 
or  the  patient  should  be  kept  in  the  recumbent  position.    When  this 
practice  cannot  be  followed  the  elbow  should  be  brought  forwards  to 
a  point  below  the  nipple  of  the  afiected  side,  and  the  hand  drawn  over 
the  opposite  shoulder.    The  old  plan  of  fixing  the  pad  in  the  axilla 
and  using  a  figure-of-eight  bandage  is  of  no  good,  and  causes  much  dis- 
comfort to  the  patient. 

The  axillary  pud  of  Desault  is,  at  times,  of  value  and  may  be  em- 
ployed, the  pad  being  fixed  by  a  broad  piece  of  strapping  made  to 
encircle  the  shoulder.  In  addition  to  the  pad  Professer  Gordon,  of 
Belfast  ('  Dublin  Quart.,'  1859)  recommends  the  injured  arm  to  be 
extended  downwards  and  firmly  fixed  to  the  body  by  a  bandage,  per- 
manent extension  being  kept  up  by  means  of  a  baAdtaat«&«4  i^h^\a 
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the  foretrm  flexed  it  right  angles,  and  below  aroond  the  perinsom  or 
upper  part  of  the  thigh. 

rractiirei  of  the  icapiila  are,  probably,  always  the  result  of  direct 
violence,  although  when  a  fracture  of  the  neck  of  the  scapula  occurs 
a  fall  upon  the  shoulder  <may  be  its  cause. 

The  body  of  the  bone  may  be  fis- 
sured in  any  direction  (Fig.  419% 
much  displacement  being  rare;  at 
times,  however,  it  occurs,  the  muscles 
inserted  into  the  broken  fragments 
producing  the  displacement. 

Mobility  of  the  broken  bone  and 
crepitus  may  usually  be  made  out  by 
manipulation ;  but  in  fat  subjects  and 
when  ctf  usion  exists  the  diagnosis  may 
be  difficult 

Tbbatmbvt. — A  broad  pad  carefully 
adjusted  by  means  of  broad  stripe  of 
plaster  encircling  half  the  thorax  is 
usually  sufficient  treatment,  the  arm 
being  kept  quiet  and  the  elbow  raised 
in  a  sling.  A  good  shield  of  gutta 
percha  or  felt  may  likewise,  at  times, 
be  of  use. 

Fracture  of  the  acromion  process 
is  met  with,  across  its  base  or  in  any 
other  part,  the  outer  fragment  being 
generally  drawn  downwards  with  the  arm,  producing  a  dropping  of 
the  shoulder;  it  is  readily  made  out  on  tracing  the  spine  of  the  scapula 
outwards,  by  the  deformity,  the  break  in  the  normul  line  of  the  bone, 
and  the  local  pain,  if  not  by  the  separation  of  the  fragments.  There 
is  also  loss  of  power  in  the  arm  and  alteration  in  its  outline. 

It  is  to  be  treated  by  raising  the  elbow  by  means  of  a  good  sling  or 
a  bandage,  a  small  axillary  pad  at  times  being  of  value,  and  a  circular 
bandage  binding  the  arm  to  the  thorax.  The  union  is  often  liga- 
mentous, it  being  impossible  to  keep  the  fragments  of  bone  closely  in 
apposition. 

Fractures  of  the  coracoid  process  are  remarkably  rare.  I  have  seen 
but  one  instance,  in  a  girl,  set.  15  or  16,  as  the  result  of  a  blow.  There 
was  local  pain  and  crepitus  to  denote  the  injury,  with  displacement  of 
the  process,  its  point  being  drawn  downwards  by  the  biceps  muscle,  and 
its  base  projecting.  It  is  more  commonly  associated  with  dislocation 
of  the  humerus. 

Tbbatmbnt. — The  muscles  attached  to  the  proccfis  must  be  relaxed, 
the  biceps  by  flexing  the  forearm,  and  coraco-brachialis  by  drawing  the 
arm  forwards  and  inwards.  In  this  position  the  arm  is  to  be  bound  by 
a  bandage,  the  bone  itself,  if  possible,  being  restored  to  its  normU 
position  by  manipulation. 

Fractures  of  the  neck  of  the  scapula,  or  of  the  glenoid  fossc^  must 
be  rare.  Sir  A.  Cooper  described  such  cases,  but  since  Malgaigne 
showed  how  the  symptoms  described  might  be  produced  by  dislocation 
of  the  shoulder,  with  fracture  of  the  glenoid  cavity,  some  doubt  has 
heen  thrown  upon  the  question  of  a  simple  fracture  of  the  neck  of  the 
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bone  ever  occurring.  In  the  Guy's  Museum,  prep.  1097*.  there  is  a 
specimen  of  fracture  of  the  neck  (Fig.  420),  and  in  the  Royal  College 
of  Surgeons  there  is  a  second,  the  third  being  recorded  in  Da  Verney, 
•  Traits  des  Maladies  des  Os,'  1751.  Sir 
A.  Cooper  gives  the  flattening  and  sink- 
ing of  the  shoulder,  the  prominence  of 
the  acromion,  the  elongation  of  the  arm, 
and  the  presence  of  crepitus,  as  the  chief 
symptoms,  the  head  of  the  humerus  being 
felt  in  the  axilla.  He  also  relates  how 
the  arm  may  be  replaced  in  its  normal 
position,  and  again  displaced  on  allowing 
the  arm  to  drop,  this  symptom  being  the 
chief  one  of  diagnosis  between  the  sup- 
posed accident  and  dislocation  ;  but  when 
dislocation  of  the  head  of  the  humerus 
exists  with  fracture  of  the  glenoid  fossa 
the  same  symptoms  are  found.  The 
fiubject,  therefore,  requires  more  eluci- 
dation. 

In  suspected   cases  of  this  kind   the 
elbow    should   be    raised,   in    order    to 

press  the  head  of  the  bone  well  upwards  into  position,  and  should 
be  kept  there  by  sling  and  bandage.  I  have  seen  a  case  of  dislocation 
of  the  head  of  the  humerus  downwards  and  forwards  complicated  with 
a  fracture  of  the  lower  portion  of  the  glenoid  cavity,  the  broken  piece 
being  drawn  downwards. 

Fractures  of  the  hnmeroB  form  about  one  seventh  of  all  fractures,  Fracturei  of 
being  about  half  as  frequent  as  fractures  of  the  clavicle  and  scapula  humerut. 
togetlicr.     'I'hey  may  be  divided  into  fractures  of  the  head  and  tuberosi^ 
ties,  shafts  and  condyles.     They  are  commonly  the  result  of  direct 
violence,  occasionally  of  muscular  action. 

Fractures  involving  the  head  and  the  tuberosities  are  usually  the  Fracture  of 
result  of  direct  violence  upon  the  shoulder,  such  as  a  blow  or  a  fall;  hciidand 
occasionally  they  follow  falls  upon  the  elbow.     In  all  cases  the  direction  ^^oero"^**- 


Fracture  of  the  neck  of  the 
scapula. 


Treatment. 


Fio.  421. 


of  the  violence  is  an  important  point  to  make  out, 
for  by  it  the  Surgeon  gets  the  best  guide  as  to  the 
position  of  the  fragments  and  the  nature  of  the 
injury. 

Occasionally  the  line  of  fracture  follows  that  of 
the  anatomical  neck ;  it  is  then  said  to  be  intra- 
capsular; such  cases  are,  however,  very  rare. 
When  it  occurs  the  head  of  the  bone  may  be  com- 
pletely separated  and  left  as  a  foreign  body  in  the 
joint.  In  other  cases,  such  as  Fig.  421  illustrates, 
the  head  is  separated  and  the  tuberosity  frac- 
tured ;  more  commonly,  however,  the  fracture  is 
an  impacted  one,  the  lower  fragment  being  driven 
into  the  head  of  the  bone,  or  the  head  being  driven 
into  the  neck,  the  greater  tuberosity,  as  a  rule, 
being  broken  (Fig.  422).  Dr.  K.  Smith,  of  Dublin, 
states  that  when  this  accident  exists  the  arm  is 
shortened,  the   acromion  piocess  projects,  the  fthoxildtst  Vaa  VmXNNx 


Causes. 


l^Utmirm. 


Maybe 
impaeled. 


Fracture  of  the  head 
and  tuberuaitiet  of 
the  humeriii.    Po-  Symptoms, 
land's  case. 


378 


FBACTTTBE8  01*  THE  HTTMIKtrB. 


Fia.  423. 


Fraetare  or 

■ep«ration  at 

epiphytud 

line. 

Caaae. 

Symptoms. 


rounded  form,  the  ihaftofthe  hamenu  hM  approMlMd  the  latmitoB, 
and  the  head  of  the  bone  cannot  be  felt ;  when  the  taberoaity^  is  broken 
off,  crepitus  msiy  be  detected. 

I  saw  such  a  case  in  1808»  in  a  woman,  »t.  59; 
the  accident — a  fall  on  the  shoald«r— 4kad  oc- 
curred nineteen  days  before,  and  the  case  had 
been  treated  as  one  of  contusion.  Shortening  of 
three  quarters  of  an  inch  existed  in  the  arm,  and 
a  distinct  prominence  of  bone  could  be  Ml 
between  the  acromion  and  ooracoid  prooesaei^ 
with  thickening ;  the  head  of  the  bone  rotated 
freely  in  the  glenoid  cavity.  There  waa  some 
flattening  of  the  deltoid.  A  good  reooTory  took 
place,  with  permanent  shortening.  I  law  also 
a  like  case  in  1865,  in  an  old  man  set.  82,  in 
which  good  repnir  took  place. 

More  commonly  a  fracture  about  the  head  of 
the  bone  means  a  fracture  in  the  lime  of  ike 
epiphytie,  or  a  eeparation  of  the  epiphg^ne,  the 
epiphysis  including  the  head  and  the  tuberosities.  This  accident  ia 
generally  the  result  of  a  fall  upon  the  elbow,  and  the  symptoms  of  the 
accident  are  tolerably  distinct.  The  head  of  the  bone  is  to  be  felt  in  its 
normal  position,  but  it  is  not  moved  on  rotating  the  shaft,  the  end  of 
the  displaced  shaft  is  usually  sent  forwards.  >\lien  fractured  it  pre- 
sents a  sharp  edge  and  outline ;  when  displaced — an  accident  that  can 
only  occur  in  subjects  under  twcnty-one — the  end  of  the  bone  appears 
rounded  and  slightly  convex  ;  it  is,  moreover,  drawn  forwards  by  the 
action  of  the  pectoral  muscles,  and  made  to  project  beneath  the  oora- 
coid process  in  a  marked  and  characteristic  manner.  In  Fig.  423  this 
is  well  seen  ;  it  was  taken  from  a  male  patient  of  mine,  st.  16. 

Fia.  42.3. 


OrtaUr  Tubarodiv 
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Separation  of  ihaft  of  hamertit  from  upper  epipliysii. 

Wlien  the  separation  is  complete  the  dinplacemcut  will  be  very  marked* 
When  partial  it  will  be  equally  characteristic,  but  in  partial  dlalocation 
of  the  shaft  some  mobility  of  the  head  of  the  bone  will  exist.  In  this 
accident  the  shaft  may  be  at  times  repkced  by  manipulation,  "  but  the 
moment  the  parts  are  abandoned  to  the  uncontrolled  action  of  the 
muscles  the  deformity  recurs." — Smith, 
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When  impaction  exists  of  either  fragment  no  crepitus  will  be  felt  When 
unless  forcible  movement  be  made,  when  it  may  be  elicited.  Care  must,  i'"P'»cted. 
however,  be  observed  in  seeking  for  this  information ;  for  a  forcible  sepa- 
ration of  the  impacted  bones  is  a  fatal  error;  the  nature  of  the  accident, 
the  shortening  of  the  limb,  the  absence  of  crepitus,  and  the  movement 
of  the  head  of  the  bone  on  milking  gentle  rotation  of  the  shaft,  being 
sufficient  symptoms  for  diagnosis. 

In  fractures  of  the  anatomical  neck,  when  the  head  of  the  bone  is  Treatment, 
driven  into  the  tuberosity  and  shaft,  as  in  all  other  forms  of  impacted 
fracture,  union  will  go  on  if  the  Stir^eon  takes  care 
tJ>at  the  impacted  bones  are  not  displaced  by  ma- 
nipulation. The  Surgeon,  to  gain  this  end,  has 
only  to  apply  some  simple  splint,  such  as  an  an- 
terior and  posterior  or  lateral,  to  maintain  rest.  In 
fracture  or  separation  of  the  epiphyses,  when  the 
bones  have  been  replaced,  union  may  take  place 
should  the  bones  be  held  in  position  by  splints.  In 
the  case  illustrated  in  Fig.  423  a  capital  arm 
existed. 

Fracture  of  the  surgical  neck  of  the  humerus, 
below  the  tuberosities,  is,  however,  prob'ibly  the 
most  common  form  of  accident,  the  line  of  fracture 
being  transverse  or  oblique  (Fig.  424).  In  this  frac- 
ture, when  the  bone  is  broken  above  the  insertion  of 
the  pectoral  muscle — its  usual  seat — the  lower  frag- 
ment is  drawn  inwards  towards  the  chest,  whilst 
the  muscles  that  are  inserted  into  the  tuberosities 
tend  to  draw  the  upper  fragment  upwards  and 
outwards.  The  more  oblique  the  line  of  fracture 
the  greater  the  deformity,  the  bone  projecting 
forwards  or  backwards  according  to  the  direction  of  the  fracture, 
and  Ithis  direction  depending  greatly  upon  that  of  the  force.  Im- 
paction of  the  broken  fragments  may  occur  in  this  fracture  as  in 
the  last,  the  lower  one  usually  penetrating  the  upper. 

When,  after  a  separation  of  the  epiphysis,  or  fracture  through  the  May«im«lnte 
tuberosities  or  neck  of  the  bone,  the  upper  end  of  the  lower  fragment  *hiloc«rion. 
is  drawn  inwards  and  forwards  by  the  pectoral  muscles,  the  case  may 
simulate  that  of  dislocation ;  the  mistake  should  not,  however,  be  made 
when  all  the  symptoms  of  the  case  are  considered. 

In  the  early  period  of  the  accident  the  error  ought  not  to  be  made, 
for  the  increased  mobility  of  the  bone  and  the  crepitus  are  enough  to 
indicate  its  nature;  in  the  later  period,  when  the  deformity  is  visible  as 
produced  by  the  end  of  the  lower  fragment,  the  mistake  may  be  made. 
The  knowledge,  however,  of  the  fact,  and  the  nature  of  the  accident, 
ought  to  be  enough  to  prevent  error. 

Treatment. — The  nature  of  the  accident,  the  tendency  of  the  frac-  Treatment, 
ture,  and  the  question  of  impaction  or  non-impaction  being  made  out, 
the  treatment  becomes  si:nple;  in  the  impacted  fracture,  whether  of 
the  anatomical  or  surgical  neck,  the  Surgeon's  aim  is  to  keep  the 
impacted  bones  in  position  and  to  prevent  their  being  loosened, 
natural  processes  effecting  a  cure  in  a  month  or  six  weeks  with  a  limited 
degree  of  deformity. 

In  a  non-impacted  fracture  the  Surgoon'a  aim  \%  ftttV.  ViVcvxi^  Niiifc 
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bones  into  as  good  a  position  as  possible,  and  to  keep  them  tbere  hf 
means  of  splints  and  position.  In  doing  this  the  tenteicy  of  the 
fracture  has  to  be  considered,  and  as  a  rnle  it  is  for  thelqilnrtagment 
to  be  drawn  inwards  by  the  pectoral  mnscle  and  the  vpper  fragment 
outwards  by  the  scapular  muscles.  To  neutralise  this  the  best  plan  is 
to  put  the  arm  up  in  a  long  inside  splint  from  th6  axilla  downwards^ 
and  an  outside  splint,  binding  the  two  well  together.  Simply  to  place 
the  forearm  in  a  sling  and  to  bind  the  arm  to  the  side  is  a  dangerous 
practice.  When  much  injury  to  the  soft  parts  exists,  or  any  wound* 
it  is  an  excellent  plan  to  draw  the  arm  outwards  from  the  bolly  at  half 
a  right  angle,  resting  it  on  the  splint,  with  the  forearm  partially 
Aexed,  care  being  taken  that  the  lower  fragment  is  not  drawn  too  fitf 
inwards. 

At  other  times  a  good  gutta-percha,  felt,  or  leather  casing,  moulded 
to  the  shoulder  and  arm,  is  very  efficient.  Erichsen  advitfea  a  bent 
leather  splint,  the  angle  being  well  pressed  into  the  axilla,  one  half 
being  fixed  to  the  arm,  the  other  to  the  thorax. 

In  all  these  cases  the  Surgeon  should  explain  to  the  patient  that 
some  impairment  of  the  mobility  of  the  limb  may  be  expected,  and  in 
impacted  fractures  some  shortening. 

Fractnre  of  the  greater  tuberosity  is  a  recognised  accident,  and  it  is 
usually  associated  with  dislocation  of  the  humeras  forwards,  the 
scapular  muscles  drawing  the  tuberosity  backwards.  Dr.  R.  Smith,  in 
his  excellent  work  on  fractures,  gives  a  description  of  two  of  these 
cases.  He  gives  a  reoiarkable  increase  in  the  breadth  of  the  articula- 
tion, the  projection  of  the  acromion  and  flattening  of  the  deltoid,  as 
the  most  striking  features  of  the  injury.  He  also  draws  attention 
to  the  vertical  sulcus  corresponding  to  the  bicipital  groove,  which  is 
formed  by  the  head  of  the  bone  on  the  inner  side  and  the  displaced 
tuberosity  on  the  outer,  as  one  of  the  characteristic  symptoms. 

Fractures  of  the  shaft  of  the  humerus  are  common.  They  are  more 
readily  made  out  and  successfully  treated  than  any  other  fracture. 
When  oblique  they  are  frequently  followed  by  some  degree  of  shorten- 
ing, but  this  result  is  of  little  practical  importance,  as  it  interferes 
but  slightly  with  the  functions  of  the  hand.  Such  fractures  are  as 
commonly  the  result  of  direct  as  of  indirect  violence,  muscular 
action  being  by  no  means  an  uncommon  cause.  I  have  already 
mentioned  an  instance  in  which  it  occurred  in  a  man  during  a 
marital  embrace,  and  a  second  in  which  it  was  produced  by  throwing  a 
balL  Lonsdale,  Malgaigne,  Hamilton,  and  others,  have  recorded  simUar 
instances. 

Wlien  the  fracture  is  transverse  there  is  no  displacement.  When 
oblique,  the  tendency  of  the  lower  fragment  to  ride  will  depend  upon 
the  line  of  the  obliquity  and  its  position.  When  the  line  of  fracture 
is  below  the  insertion  of  the  deltoid  the  upper  fragment  will  have  a 
tendency  to  be  drawn  outwards;  when  above  this  point  the  upper 
fragment  will  be  attracted  inwards  by  the  pectoral  muscles,  the 
lower  fragment  being  drawn  upwards  and  outwards  by  the  del- 
toid. 

Loss  of  power  in  the  arm,  mobility  of  the  bone,  crepitus,  local  pain, 
and  deformity,  are  ample  symptoms  to  indicate  the  accident.  An  error 
in  diagnosis  ought  not  to  occur. 

TBSATMSirr.— The  treatment  of  these  cases  is  not  really  difficult 
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ilthough,  from  the  fact  that  ununited  fracture  is  more  frequently  found 
in  this  bone  than  in  any  other,  it  would  appear  as  if  the  practice  was 
less  successful^    In  a  measure  this  conclusion  must  be  regarded  as  a 
correct  one,  and  I  would  ex- 
plain it  by  the  want  of  a  due  Fio-  *25. 

appreciation  of  Boyer's  rule  of  /  Boyer's  rule, 

treatment — to  keep  the  joints 
above  and  below  the  broken 
bone  in  absolute  rest ;  for  in 
fractures  of  the  arm  the 
common  practice  of  applying 
splints  to  the  arm,  and  of  al- 
lowing perfect  freedom  to  tbe 
action  of  the  forearm,  is  to  be 
condemned ;  the  Surgeon  for- 
getting that  in  moving  the 
forearm  the  triceps  and  bra- 
chialis  anticus,  with  the  bi- 
ceps, have  as  powerful  an 
action  upon  the  humerus  as 
upon  the  bones  of  the  fore- 
arm. 

In  the  primary  treatment 
of  all  fractures  of  the  arm  it 
is  a  wise  and  scientific  practice  to  keep  the  forearm  at  rest,  and  this 
is  best  done  by  the  application  of  same  angular  splint  extending  from 
the  shoulder  or  axilla  to  the  wrist,  associating  with  it  a  posterior 
or  anterior  short  splint  reaching  from  the  shoulder  to  the  elbow 
(Fig.  425).  After  about  two  or  three  weeks  the  angular  splint  mny 
be  removed,  and  same  immoveable  one  applied,  the  forearm  being  left 
free. 

Any  splints  that  secure  immobility  of  the  broken  bone  after  its  ends 
have  been  coapted  by  manipulation  must  be  regarded  as  being  good, 
and  no  splints  will  do  this  effectually  that  allow  freedom  of  movement 
of  the  forearm.  When  two  lateral  splints  appear  the  more  adapted  to 
keep  the  bones  in  position,  they  must  be  angular,  to  include  the  elbow, 
and  bent  at  a  right  angle. 

The  incomplete  or  green-stick  fractures  of  children  are  well  treated 
by  millboard,  gutta-percha,  or  felt  splint,  after  the  bone  has  been  re- 
stored to  its  normal  position. 

In  putting  up  fractures  of  the  arm  care  should  be  observed  not  to 
press  upon  the  musculo-spiral  nerve  as  it  winds  round  the  bone, 
more  particularly  when  the  line  of  fracture  corresponds  to  its 
position. 

Fractures  inyolving  the  lower  end  of  the  huxnenis,  whether  transverse  Fractorei  of 
above  the  condyles,  vertical  through  the  condyles,  or  both  together ;  the  lower 
whether  complicated  with  separation  of  the  epiphysis  or  some  displace- 
ment  of  the  bones  of  the  forearm,  are  always  difficult  to  diagnose  and 
to  treat ;  and  when  the  joint  is  involved,  either  by  the  fracture  running 
into  it  or  by  displacement,  there  is  usually  some  subsequent  imperfec- 
tion in  the  movement  of  the  joint. 

Fractures  above  the  condyles,  where  the  bone  is  thin  and  expanded, 
whether  in  the  child  or  adult ;  or  separation  of  the  lower  eyi^h^gU^  «.<ci 
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accident  of  early  life,  is  otnally  produced  by  aome  fiA  «p<m  the  dbow  i 
when  the  line  of  fracture  is  oblique  from  before  backward!  ana 
upwards,  the  action  of  the  triceps  is  apt  to  draw  the  lower  fragment 
of  bone  with  the  bones  of  the  forearm  backwards  and  thus  give  rise  to 
the  external  appearance  of  a  dislocation  of  the  bones  of  the  forearm 
backwards;  the  same  projection  of  the  olecranon  process  and  holbw- 
ness  above  it,  the  same  projection  of  the  lower  end  of  the  hameros  for- 
wards, with  the  pressing  forwards  of  the  artery,  being  present.  But 
there  is  this  great  distinction  between  the  fracture  and  dislocation,  so 
well  expressed  by  Sir  A.  Cooper : — In  fracture  there  is  "  the  removal 
of  all  marks  of  dislocation  on  extension,  and  their  return  as  soon  as 
extension  is  discontinued ;"  crepitus  of  a  marked  kind  is  felt  where  a 
fracture  is  present,  and  of  a  suppressed  kind  where  a  displacement  of 
the  epiphysis  exists ;  whereas  in  dislocation  no  crepitus  is  present,  and 
there  is  marked  immobility  of  the  bones,  the  bones  of  the  forearm  and 
the  condyles  of  the  humerus  having  lost  their  natural  relative  position. 
Malgaigne  also  pointed  out  that  in  fracture  there  will  be  a  shortening 
between  the  acromion  process  and  the  internal  condyle,  whereas  in  dis- 
location there  will  be  none.  In  fracture  the  anterior  projection  of  the 
end  of  the  humerus  is  above  the  fold  of  the  elbow,  and  not  so  broad  or 
round  as  in  dislocation,  where  it  is  below  it. 

When  the  line  of  fracture  is  oblique  from  behind  forwards  the 
action  of  the  biceps  and  brachialis  anticus  has  a  tendency  to 
draw  the  forearm,  with  the  lower  fragment,  upwards  and  for- 
wards. 

Fracture  of  the  condyles  into  the  joint  is  a  grave  accident,  as  it  is 
so  apt  to  be  followed  by  some  stiffness  of  the  joint ;  it  may  be 
oblique  in  any  direction,  the  outer  or  the  inner  condyle  being  frac- 
tured, or  associated  with  a  transverse  fracture  of  the  bone  (Fig.  426). 
The  existence  of  the  fracture  is  to  be  made  out  by  manipulation,  the 
amount  of  displacement  varying  with  the  character  of  the  injury ; 
crepitus  is  to  be  detected  by  grasping  one  or  other  condyle  and  moving 
the  broken  fragment,  and  rotation  of  the  radius  often  gives  rise  to  it 
when  the  external  condyle  is  involved, 
while  flexing  the  ulna  produces  it  when 
the  internal  condyle  is  affected. 

All  these  fractures  into  the  elbow- 
joint  are  rai)idly  followed  by  effusion, 
which  often  masks  the  symptoms  and 
renders  the  diagnosis  difficult  and  nncer- 
tain ;  under  thci^e  circumstances  no  dia- 
gnosis should  be  made  until,  by  rest  and 
cold  applications,  the  effusion  has  been 
absorbed  and  a  full  examination  can  be 
satisfactorily  made  ;  a  few  days  are  usu- 
ally enough  for  this  change  to  take 
place.  In  rare  cases  the  inner  condyle  is 
simply  chipped  off,  the  joint  not  being  im- 
plicated. 

Treatment. — In  all  these  cases  of  frac- 
tures involving  the  condyles  of  the  humerus,  whether  into  the  joint 
or  not,  the  fragments  should  be  brought  into  position  by  extension  upon 
the  forearm  when  needed,  and  manipulation,  and  an  anterior  jointed 


Fig.  426. 


Comminuted  fracture  of  the 

condyles  uf  tlie  humerus. 
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Fig.  427 


splint,  fixed  at  a  right  angle,  applied ;  the  upper  half  of  the  splint 
should  pass  well  up  the  arm,  and  the  lower  half  to  the  wrist.  In 
some  cases  a  posterior  arm  splint  projecting  down  to  the  olecranon 
process  is  of  use,  the  whole  being  well  bound  together  and  to  the  limb; 
the  joint,  as  a  rule,  may  be  left  exposed  for  external  applications. 
Some  Surgeons  prefer  an  immoveable  casing  of  gutta  percha  or  felt  from 
the  first,  and  others  lateral  leather  or  puste- board  splints,  but  I  think 
it  preferable  to  leave  the  joint  exposed. 

In  children  the  bones  unite  iu  about  three  weeks,  and  in  adults  after 
a  month  ;  consequently  all 
splints  should  be  removed  at 
the  end  of  these  periods,  and 
passive  movement  allowed. 
Hamilton,  however,  in  his 
great  work  on  fractures, 
states  his  belief  that  passive 
movement  ought  to  be  com- 
menced within  seven  days, 
and  perseveringly  employed 
until  the  cure  is  accom- 
plished. He  does  not  admit 
the  use  of  splints  after  this 
period,  believing  that  the 
new  material  has  steadied 
the  fragments,  and  that  the 
danger  of  displHcement  is 
but  little,  while  the  preven- 


Period  of 
union. 


Arrest  of  growth  in  the  humerus  after  injury. 


>  The  bone 
',  liable  to 
.  arreatof 
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tion  of  anchylosis  demands  early  and  continued  motion.   After  fracture  ' 
of  the  humerus,  as  of  other  bones,  arrest  of  growth  may  follow;  thus,  I  ' 
have  seen  in  a  woman  an  arrest  of  growth  in  the  humerus  to  the  extent ! 
of  two  inches,  after  a  fracture  of  the  shaft  which  had  occurred  when  she 
was  about  eight  years  of  age  ;  and  I  have  recorded  (*  Guy's  Hosp.  Rep.,* 
1862)  (Fig.  427)  a  case  in  which  the  humerus  was  five  inches  shorter 
than  its  fellow,  in  a  woman  Bit.  30,  this  shortening  being  accounted 
for  by  some  injury  to  the  upper  part  of  the  bone  during  infancy.     In 
the  firs>t  case  the  arrest  of  growth  was  probably  due  to  some  injury  to 
the  nutrient  artery  of  the  bone,  in  the  second  to  injury  to  the  epiphysial 
cartilHge  at  the  upper  part  of  the  shaft. 

Fractures  of  the  bones  of  the  forearm. 

These  fonu  about  two  fifths  of  all  fractures,  half  the  cases  consisting  ] 
of  fracture  of  the  radius  alone,  a  fourth  of  fracture  of  the  ulna  including  t 
the  olecranon  process,  and  the  remaining  fourth  of  the  two  bones 
together ;  fracture  of  the  radius  and  ulna  together  being  about  equal 
in  frequency  to  that  of  the  clavicle. 

Fracture  of  the  radius  may  take  place  at  its  head,  neck,  shaft,  or  Of  the  radius, 
lower  end  j  when  of  the  neck  or  shaft,  the  fragments  of  bone  are  usually 
loose  and  yield  on  manipulation  a  distinct  crepitus,  the  head  of  the 
bone  bi  ing  felt  not  to  rotate  in  its  position.  Fractures  of  the  lower 
end  of  the  bone  are,  as  a  rule,  impacted,  the  compact  shaft  of  the  bone 
being  driven  into  the  cancellated  carpal  extremity. 

This  latter  accident  is  generally  the  result  of  a  fall  upon  the  hand,  i 
and  is  very  common  ;  fractures  of  the  shaft  or  neck  may  be  produced  in 
the  same  way,  but  they  are  more  commonly  caused  by  direct  NVQ\&\!kKA. 


'  Fracture*  of 
>  the  forearm. 


I  Causes. 
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FracfcarM  of  the  lower  end  have  always  been  of  ipeeial  interaat. 
CoUes,  of  Dablin,  flnt  described  tbem  in  1814  f  Edin.  iJM.  and  Surg. 
Joumar),  and  sucU  injuries  are  now  generally  known  as  001168*8  frae* 
tore.  Pr.  R.  W.  Smith  kfM  also  dona  much  to  draw  attention  to  ita 
trae  nature  in  his  work  on  fracture,  where  he  explains  the  characteristic 
deformity  by  muscular  action.  Figs.  428-9  show  the  appearance  of 
the  wrist,  with  displacement  of  the  broken  end  and  liind  backwards ; 
Fig.  430  shows  displacemenliorwards. 


Fio.  4S8. 


Fio.  439. 


CoUet't  firaetore  of  lower  end  of 
radiat  and  displaoemtnt  liackwarda. 
Dorsal  riew.    From  W.  Smith. 


Fractnre  of  mdias  and  displacement  backwards. 
Side  riew.    From  W.  Smith. 


Fio.  430. 


CoUes'B 
fractnre. 


Pructure  of  radini  and  displacement  forwards.    From  W.  Smith. 

Callender  on  Callender,  however,  more  recently,  in  an  able  paper  (*  St.  Bazth.  Rep./ 
deformitj  in  1865),  bos  shown  that  VolUemier,  Malgaigne,  and  N^laton's  views  are 
r^ii^'.  ^^^  ^^^^  correct,  and  that  impaction  rather  than  muscular  action  is 

the  true  explanation  of  the  deformity. 

"  The  radius  is  first  broken,  then,  by  the  momentary  continuance  of 
the  force  in  the  direction  of  the  falling  body,  forwards  and  outwards, 
the  abaft  is  driven  into  the  carpal  end,  burying  itself  chiefly  from  the 
dorsal  surface  towards  the  palm,  and  towards  the  outer  or  the  inner 
side.  In  a  great  number  of  cases  this  impaction  so  fixes  the  fragments 
that  they  cannot  be  unlocked,  and  the  deformity  is  permanent." — 
Callender.  The  thirty-six  specimens  of  fracture  of  the  lower  end  of 
the  radius  which  the  museums  connected  with  the  London  schools 
of  medicine  contain,  show  clearly  that  the  cause  of  each  deformity 
is  the  impaction  of  the  proximal  in  the  distal  portion  of  the  broken 
bone. 

The  fracture  is  usually  placed  about  half  an  inch  or  an  inch  above 
the  wrist-joint,  the  lower  fragments  generally  being  rotated  and  dis- 
placed backwards,  giving  the  articuhtr  surface  an  inclination  in  the 
same  direction ;  the  outer  side  of  the  fracture  towards  the  styloid  pro- 
cess being  rotated  more  than  the  inner,  the  strong  ligaments  uniting 
this  with  the  ulna  holding  the  bone  more  in  position.  On  this  account 
the  lower  piece  is  often  broken  vertically  as  well,  giving  rise  to  greater 
deformity  and  to  shortening  of  the  bone  on  its  outer  border.  In  some 
caseB  the  end  of  the  bone  is  broken  into  fragments  (Quy's  Museum, 
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Prep.  1118«>. 


Fractured  end  of  radius. 
Prep.  1118». 


1119^.    Fig.  431  illustrates  a  case  of  fracture  of  both  tadii  from  a 
fall  on  the  hands. 

The  diagnosis  of  this  accident  is  not  difficult;  Indeed,  the  aspect  of  Diagaosii. 
the  wrist  may  be  said  to 

be  characteristic.     "The  Fio.  481.  *> 

posterior  surface  of  the 
limb,"  wrote  Colles,  "pre- 
sents a  considerable  de- 
formity ;  for  a  depression 
is  seen  in  the  forearm, 
about  an  inch  and  a  half 
above  the  end  of  the 
bone,  whilst  a  consider- 
able swelling  occupies  the 
wrist  and  metacarpus ; 
indeed,  the  carpus  and 
base  of  the  metacarpus 
appear  to  be  thrown 
backwards  so  much,  as,  on  first  view,  to  excite  a  suspicion  that  the 
radius  has  been  dislocated  forwards.  On  viewing  the  anterior  surface 
of  the  limb  we  observe  a  considerable  fulness  as  if  caused  by  the 
flexor  tendons  being  thrown  forwards ;  this  fulness  extends  upwards 
to  about  one  third  of  the  length  of  the  forearm,  and  terminates  below  at 
the  upper  ed<:^e  of  the  annular  ligament  of  the  wrist.  The  extremity 
of  the  ulna  is  seen  projecting  towards  the  palm  and  inner  edge  of  the 
limb."  The  amount  of  deformity  turns  upon  the  amount  of  displace- 
ment of  the  broken  fragments.  There  will  be  pain  in  the  part,  increased 
by  pressure  on  the  seat  of  fracture  and  about  the  internal  lateral  liga- 
ment ;  the  movement  of  the  joint  will  be  rendered  impossible.  On 
feeble  movement  of  the  hand  the  head  of  the  radius  will  be  felt  to 
rotate,  the  fracture  being  commonly  an  impacted  one;  crepitus  will 
either  be  absent  or  very  indistinct,  it  can  only  be  well  brought  out  by 
loosening  the  broken  bones — a  very  questionable  proceeding,  particu- 
larly in  old  subjects. 

Treatment. — In  all  fractures  of  the  radius  it  is  essential  to  keep  Treatment, 
the  hand  at  rest,  and  as  a  con- 
sequence all  splints  should  Fio.  432. 
extend  at  any  rate  down  to  the 
base  of  the  fingers.  In  frac- 
tures of  the  neck  or  shaft  the 
elbow  should  be  bent  at  right 
angles,  and  the  hand  held 
midway  between  pronation 
and  supination;  two  well- 
padded  splints  extending 
<Iown  to  the  fingers  being 
firmly  fixed  on  by  strapping, 
broad  bands,  or  a  roller  (Fig. 

432).     When,  as  in  fractures  of  the  shaft,  there  is  a  disposition  for 
the  fragments  to  fall  inwards,  some  extra  pad  may  be  employed. 

After  three  weeks  the  splints  should  be  removed,  and  freedom  given 
to  the  hand,   movement  of  the   muscles  being   encouraged;   shorter 
splints  or  some  immoveable  apparatus  being  substituted  down  to  thA 
VOL.  II.  ^ 
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wrist  whilst  wxioa  is  consolidating.    Lateral  preainre  of  the  iNiiidagiai 
shonld  always  be  avoided. 
Of  lover  end.     In  fractures  of  the  lower  extremity  of  the  radins  tiie  old-fiaahioaed 
pistol-shaped  splint  is  still  in  favour  with  some,  its  object  beings  ta 
keep  the  hand  and  wrist  adducted,  and  thus  to  counteract  the  defbrmitj 
that  so  commonly  attends  this  form  of  fracture.    Some  Surgeonsy  and 
more  particularly  the  American,  apply  it  to  the  palmar,  and  otbera,  as 
N^ton,  to  the  dorsal  aspect,  with  a  shorter  second  splint.    I  aaa  no 
Pistol  splint  believer  in  its  virtues,  for  if  the  fracture  be  an  impacted  one^  and  (he 
condemned,    fragrments  are  not  loosened,  it  is  useless,  and  union  has  only  to  go 
on  between  the   impacted  fragments  for  a  cure  to  be  effected;  and 
when  the  fragments  are  loosened  and  the  bones  btrought  into  apposi- 
tion by  extension  and  manipulation,  the  pistol  splint  is  not  wanted; 
indeed,  it  is  probably  injurious,  causing  displaoement  of  the  bcokea 
bones ;  one  well-padded  broad  anterior  splint,  reaching  to  the  flngersy 
with  a  dorsal  splint,  answers  every  purpose,  the  wants  of  the  individual 
case  determining  the  amount  and  position  of  the  extra  padding. 
Gordon's  ^^'  Gordon,  of  Belfast,  has  recently  introduced  a  splint  that  haa 

splint.  found  fisvour.    It  *'  consists  of  the  body,  the  ulnar  and  bevelled  por- 

tions, with  a  curved  back  splint.  (Fig.  433.)  The  lower  end  of  the 
ulnar  portion  is  curved  forwards  and  hollowed  to  receive  the  inner  bor- 
der of  the  flexed  hand,  with  a  slit  for  the  carpal  strap.  The  bevelled 
portion  is  secured  to  the  body  of  the  splint  nearly  half  an  inch  internal 
to  its  margin  ;  it  is  cut  off  obliquely  from  without  inwards  and  from 
below  upwards ;  it  is  applied  to  the  palmar  surface  of  the  upper  frag- 
ment, which  it  is  its  office  to  fix.  The  lower  end  of  the  back  splint  is 
much  curved  forwards.  This  curve,  with  a  thick  pad,  is  necessary  to 
enable  it  to  press  the  base  of  the  metacarpus,  the  carpus,  and  the  lower 
end  of  the  lower  fragment  well  forwards  for  the  restoration  of  the 
natural  aspect  of  the  carpal  surface  and  the  concavity  of  the  radius." 
(p.  24,  *  Gordon  on  Fractures  of  Radius,*  &c.,  1875.)  Colles's  fracture, 
according  to  Dr.  Gordon,  being  "  caused  by  the  fall  upon  the  palm  of 
the  hand,  the  fall  forcing  the  hand  backwards,  putting  the  anterior 


Dr.  Gordon's  splint  for  Colles's  fracture. 

carpal  ligaments  and  flexor  tendons  violently  on  the  stretch,  wrenching 
off  by  the  "  cross-breaking  strain  "  the  lower  end  of  the  radius,  tilting 
it  backwards,  with  alteration  of  the  aspect  of  its  carpal  surface,  and 
the  bearing  of  the  carpus  upon  it,  leaving  a  g^p  between  the  fragments 
in  front  "(p.  14). 
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The  forearm  should  be  well  supported  by  a  sling. 

The  wrist-joint  rarely  recovers  its  normal  movement  after  this  iorm 
of  fracture,  some  deformity  permanently  remaining,  of  which  the 
patient  should  be  warned. 

Fractures  of  the  ulna  are  almost  always  the  result  of  direct  violence,  of  the  idat. 
the  middle  and  lower  parts  of  the  shaft — the  thinner  portions — usually 
suffering.  Fracture  of  the  olecranon  process  is,  however,  a  very  fre- 
quent accident,  from  a  fall  or  blow  upon  the  elbow,  or  from  a  sudden 
action  of  the  triceps,  and  a  fracture  of  the  coronoid  process  (Guy's 
Museum,  1119**),  with  or  without  dislocation  of  the  ulna  backwards,, 
has  also  been  described ;  it  is,  however,  very  rare.  In  the  case  from 
which  Fig.  435  was  taken  it  existed  with  fracture  of  the  head  of  the 
radius. 

In  fracture  of  the  shaft  there  is,  as  a  rule,  little  displacement,  and  Symptomt  of 
when  it  exists  it  is  of  the  lower  fragment.     On  manipulation  crepitus  'uj^?'*^ 
is  usually  present,  with  local  pain. 

In  fracture  of  the  olecranon  there  is  always  more  or  less  displacement  Of  (decrtnoB. 
of  the  end  of  the  process,  and  the  smaller  the  piece  the  greater  the 
displacement,  the  base  of  the  process  being  held  well  in  position  by  the 
fascia  covering  the  bone  and  the  periosteum.     The  styloid  process  of 
the  ulna  may  be  broken  and  displaced  forwards  or  backwards. 

Treatment. — In  fractures  of  the  shaft  the  treatment  is  simple,  the  Treatment. 
radius  acting  as  a  splint  and  preventing  shortening.  The  Surgeon  has 
consequently  only  to  see  that  the  broken  bone  is  kept  quiet,  and  that 
the  fragments  are  in  position.  This  is  well  done  by  means  of  an 
anterior  and  po8teri(»r  splint,  both  being  well  padded,  the  hand  being 
fixed  in  a  position  midway  between  pronation  and  supination. 

In  fractures  of  the  coronoid  process  the  forearm  should  be  kept  flexed*, 
to  relax  the  brachialis  anticus  muscle,  which  is  inserted  into  it ;  and  in 
fractures  of  the  olecranon  nearly  straight,  to  relax  the  triceps,  through 
which  the  separation  of  the  fragments  takes  place.  The  splint  may  be 
strapped  on  or  fixed  by  strapping,  in  severe  cases  an  immoveable  appa* 
ratus  being  advisable. 

In  fractures  of  the  olecranon  some  separation  of  the  fragments  very 
frequently  remains,  and  when  the  arm  is  used  too  soon  this  separation 
increases,  the  power  of  the  arm  being  consequently  weakened.  Passive 
movement  of  the  arm  should,  however,  always  be  permitted  about  five 
weeks  after  the  accident,  all  violent  efforts  being  condemned. 

Fracture  of  both  radius  and  ulna  occurs  about  as  frequently  as  frac*  Jf,^**^ 
ture  of  the  ulna  alone,  but  not  a  quarter  as  commonly  as  fracture  of  the  *^**^*** 
radius.   Direct  violence  is  the  usual  cause,  a  fall  upon  the  hand  being  Ctuie. 
more  commonly  followed  by  fracture  of  the  radius  than  of  the  two  bones. 

Mnlgaigne  has  recorded  instances  of  this  accident  from  muscular 
action.  In  infants  the  "green-stick**  or  "incomplete"  fracture  of  both 
bones  is  not  infrequent. 

The  fracture  may  be  transverse,  oblique,  or  comminuted,  and  the 
displacement  of  the  fragments  may  vary  vastly,  according  to  the  direc- 
tion and  violence  of  the  force  which  produced  it. 

These  fractures  are  readily  made  out,  and  are  not  often  difficult  to 
manage,  although  at  times  the  Surgeon's  ingenuity  is  taxed  to  prevent 
deformity. 

Under  all  circumstances  the  forearm  should  be  flexed,  and  the  hand  Treatment, 
kept  in  the  semi-prone  position^    Two  wide  splints  should  be  employed^ 
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well  padded  and  broad,  and  coming  down  to  the  fingen,  tbe  Surgeon 
80  arranging  his  pads  as  to  prevent  deformity  and  nentralise  the 
peculiar  tendency  of  the  fracture.  When  the  parts  are  bandaged  too 
tightly  the  bones  may  be  pressed  together,  and  consolidation,  u  a 
whole,  take  place,  with  consequent  loss  of  motion,  or  the  two  bones 
may  be  braced  together  by  some  bony  isthmus  (Fig.  434).  Under  all 
circumstances  the  fracture  should  be  put  up  with  the  hand  supinated, 
the  dorsal  splint  being  first  applied,  and  then  the  palmar,  the  forearm 
being  semiflexed.  When  fracture  of  the  radius  and  ulna  takes 
place  above  the  wrist-joint  the  symptoms  may  simulate  those 
of  dislocation ;  but  the  greater  mobUity  of  the  lower  ends  of  the 
bones,  crepitus,  and  local  pain,  ought  to  forbid  the  error  being 
acted  upon. 

Fracture  of  the  carpal  bones  can  only  occur 
from  direct  violence,  some  crushing  force  being 
the  usual  form.  It  may  be  difficult  to  diagnose, 
for  the  same  force  that  produced  the  fracture, 
to  a  certainty  will  have  injured  the  soft  parts 
around  the  bones.  Happily,  however,  the  treat* 
ment  of  any  severe  injury  to  the  wrist  should 
be  such  as  will  serve  for  all ;  for  the  application 
of  an  anterior  splint,  cold  lotions  and  absolute  rest 
of  the  injured  part,  ought  always  to  be  observed 
in  all  clear  as  in  doubtful  cases,  and  with  this  a 
good  result  may  generally  be  secured. 

Fracture  of  the  metacarpal  bones  is  not  rare ; 
it  is  commonly  caused  by  some  blow  when  fight- 
ing, or  other  form  of  direct  violence.  It  is  rarely 
complicated  with  any  displacement.  In  young 
subjects  the  head  of  the  bone,  or  epiphysis,  may 
be  displaced.  It  is  to  be  treated  as  are  all  frac* 
tures,  **  with  brains,"  tbe  pads  and  splints  being 
so  applied  as  to  fulfil  the  wants  of  the  indi- 
vidual case.  In  the  majority  a  simple  pad  placed  on  the  palm,  with  an 
anterior  splint,  may  be  sufficient.  In  one  case  Malgaigue's  plan  of 
placing  a  thick  compress  under  the  head  of  the  bone,  and  a  second  over 
the  dorsal  projection,  with  two  broad  splints  across  the  hand,  may  be 
called  for.  In  another.  Sir  A.  Cooper's,  of  binding  the  flexed  fingers 
over  a  ball,  may  fulfil  the  necessary  requirements;  but,  us  a  rule,  an 
anterior  splint  and  palmaf  pad,  carefully  adjusted,  supplies  every  want 
and  is  enough,  the  Surgeon  remembering  that  the  palmar  surfaces  of 
these  metacarpal  as  well  as  phalangeal  bones  are  concave. 

Fracture  of  the  phalanges  is  usually  compound,  although  it  may 
be  simple ;  it  is  easily  diagnosed  and  readily  treated ;  a  simple  anterior 
splint  is  all  that  is  required,  a  dorsal  one  being  rarely  called  for ;  a  piece 
of  wood  will  do  for  the  purpose,  but  a  thin  piece  of  perforated  zinc  is 
better.  The  splint  should  be  fixed  on  with  strapping,  a  coating  of  the 
compound  tincture  of  benzoin  rendering  all  firm  and  immoveable. 

In  compound  fracture  into  the  elbow-joint,  when  the  parts  are  much 
injured,  excision  is,  probably,  the  wisest  step  to  adopt,  for  by  it  conva- 
lescence is  hastened  and  a  good  arm,  with  a  moveable  joint  as  a  rule, 
given ;  whereas  a  recovery  by  natural  processes  without  operation,  after  a 
tedious  process  of  suppuration,  will  probably  end  with  anchylosis.  When, 
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however,  the  injury  is  not  severe  and  the  patient  is  younjif,  excision  is 
not  called  for,  a  recovery  with  a  moveable  joint  being  possible;  in  1874  a 
case  of  this  kind  came  under  my  care  in  which  this  result  was  obtained ; 
it  was  in  a  boy,  ajt.  18,  in  whom  the  condyles  of  the  humerus  were 
fractured  and  a  large  wound  communicated  with  the  joint.  In  aged 
subjects  amputation  may  be  required;  and  in  the  one  from  which  the 
preparation  (Fig.  435)  was  taken  such  a  step  was  demanded.  The  draw- 
ing illustrates  an  uncommon  form  of  accident — comminuted  fracture  of 
the  head  of  the  radius  and  fracture  of  the  coronoid  process. 


Fig.  436. 


Fio.  435. 


Frftcture  of  tlie  coronoid  process  and 
head  of  radius,  produced  by  a  fall 
upon  the  elbow ;  it  was  taken  from 
a  woman  oet.  70. 


Compound  dislocation  of  ulna  and 
displacement  of  shaft  of  radius 
from  its  lower  epiphysis. 


Componnd  fractures  of  the  arm  and  forearm  are  to  be  treated  upon  Compound 
the  same  principles  as  the  simple — that  is,  when  the  injury  is  not  fracture  of 
sufficient  to  necessitate    amputation   or    excision,    the   bones  are    to  fS^JiJJJi. 
be  brought  into  apposition  and  kept  there  by  means  of  splints,  inter- 
rupted  or  not,  the  wounds  being  covered  either  by  lint  soaked  in  blood 
or,  by  what  is  better,  the  compound  tincture  of  benzoin.     It  may  be 
added  that  the  injury  should,  indeed,  be  great  to  necessitate  amputation, 
it  being  justifiable  to  incur  some  extra  risk  to  save  the  upper  extremity. 

In  a  severe  case  of  compound  comminuted  fra<;ture  of  the  humems.  Case, 
caused  by  the  passage  of  a  rifie  bullet  through  the  bone  in  a  young 
man,  which  came  under  my  care  at  Guy's,  good  success  attended  the 
immediate  sealing  of  the  wound  with  benzoin  and  the  application  of 
the  splint ;  the  man  left  the  hospital  in  three  months  with  a  firmly 
united  bone,  and  a  good  sound  arm  was  seciurcd.  In  such  a  case  as  that 
represented  in  Fig.  436,  in  which  displacement  of  the  lower  epiphysis 
of  the  radius  and  dislocation  of  the  ulna  existed,  amputation  was  de- 
man  dt  d. 

In  the  way  of  treatment  of  compound  fracture  of  the  humerus  I  Stromcycr'i 
have  little  to  add  to  what  has  already  been  given  beyond  an  allusion  ctt«l"on- 
to   Stromoyer's  cushion,  which  commends  itself  to  our  attention  as 
much  by  the  eminence  of  its  advocate  as  by  its  usefulness.    It  has  been 
introduced  to  our  notice  by  Mr.  William  MacCormac  (Fig.  437). 

The  cushion  may  be  described  as  tfuaig\i\ax  vsA  ^«ii%<^>^Qa:^ft^    ^ 


390      COMPOTIND  FRACTTTBX8  OF  PHALANGEAL  JOnfTS. 


Strome7eT*B  cushion  (from  MacCormac). 


Compoimd 
dislocation 
with  fracture 
of  phalanges. 


Thumb  to  be 
preferred  at 
allhaiardi. 


Care  required 
in 

determining 
the  angle  at 
which 
anchyloiif 
shall  take 
place. 


the  thickest  end  it  measures  four  \nches  in  depth,  and  from  this  point 
gmdaally  thins  down  for  a  length  of  fourteen  or  fifteen  inches.  The 
elbow  rests  on  the  thick  end,  while  the  thin  rests  on  the  side  of  the  chest. 
The  cushion  is  readily  fastened  in  its  place  hy  a  tape  round  the  neck  and 
one  round  the  hody ;  when  this  simple  apparatus  is  applied  the  arm 
rests  beautifully  supported  and  in  excellent  position.  Whilst  lying  ia 
bed  nothing  beyond  the  ordinary  dressings  are  required  for  the  woimd. 

and  if  the  patient  need  to 
7io.  437.  be    transported    from    one 

place  to  another,  or  is  fit  to 
walk  about,  this  can  be  ar- 
ranged for  with  the  utmost 
facility,  as  cushion,  arm 
and  all,  can  be  bound  by  a 
broad  bandage  to  the  b<^y 
and  thus  form  an  immoTeable 
whole.  Stromeyer  considered 
this  cushion  to  be  "the 
most  valuable  appliance  he 
had  invented  during  his 
life."  I  have  used  it  for  frac- 
ture of  the  humerus,  and  shoulder-joint  disease,  with  great  advantage, 
having  adapted  straps  to  the  cushion  to  hold  the  arm  and  forearm  in 
position. 

Compound  dislocation  and  firactnre  of  the  phalangeal  joints  have  not 
been  fully  discussed  in  the  previous  pages,  as  from  the  position  and 
value  of  the  joints  themselves  a  distinct  consideration  of  such  subjects 
is  required ;  and  the  slight  constitutional  symptoms  which  such  injuries 
induce  enable  the  Surgeon  to  treat  them  on  purely  local  considerations. 
It  is  unnecessary  at  the  present  time  to  dwell  upon  the  importance 
of  the  integrity  of  the  hand  as  a  whole,  or  to  bring  forward  arguments 
to  prove  the  necessity  of  saving  as  much  as  possible  of  the  thumb  and 
fingers.  These  are  now  acknowledged  rules  of  practice,  and  yet  such 
rules  have  their  limit,  for  it  must  not  be  forgotten  that  anchylosis  of 
some  ofthese  joints  may  prove  an  impediment  rather  than  an  advantage 
to  the  free  use  of  the  hand.  A  stiff  finger  to  a  man  in  one  business  may 
be  most  detrimental,  whilst  a  bent  one  in  another  may  be  of  value. 

With  the  thumb,  the  above  rule  may  be  considered  absolute,  and  an 
attempt  should  invariably  be  made  to  save  the  joints  and  as  much  as 
possible  of  the  injured  parts ;  it  being  often  better  to  leave  the  bone  to 
granulate  in  compound  fractures  than  to  remove  it,  for  the  use  which 
may  be  made  of  the  stump  of  a  thumb,  or  of  one  fixed  by  anchylosis, 
can  only  be  appreciated  by  those  who  have  been  fortunate  enough  to 
witness  such  instances. 

With  the  fingers,  the  rule  will  not  hold  so  good,  for  it  often  happens 
that  the  loss  of  a  finger  will  be  found  of  less  inconvenience  than  a  stiff 
one.  In  a  general  point  of  view  a  stiff  metacarpo-phalangeal  joint  is  an 
impediment  to  a  labouring  man,  although  to  a  gentleman  it  may  be  of 
service,  and  at  the  same  time  preserve  the  comeliness  of  the  part.  A 
stiff  first  phalangeal  joint  will  in  some  trades  be  most  prejudicial,  while 
under  other  circumstances  it  is  of  slight  importance.  A  stiff  joint 
between  the  extreme  phalanges  is  rarely  of  much  moment. 
Am  a  good  rule  of  practice,  the  patient  should  be  consulted  by  the 
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Surgeon  in  all  these  cases,  and  the  treatment  monlded  to  the  wants  of 
the  individual  case ;  a  position  that  may  be  good  for  one,  may  be  bad 
for  another,  no  one  position  being  applicable  to  all.  It  ia  too  com- 
mon at  London  hospitals  to  find  men  applying  to  have  fingers  removed 
that  have  been  saved,  but  fixed  at  bad  angles ;  and  the  stift*  finger'|being 
an  impediment  to  the  free  performance  of  their  trade,  its  removal 
becomes  a  necessity. 

In  compound  fractures  and  dislocations  of  the  thumb,  loose  frag-  Compoand 
mentsof  bone  should  be  removed,  and  joints,  when  injured,  excised;  J?*|j''®|[ 
the  soft  parts  should  be  saved  as  much  as  possible,  and  the  wound  left     ^    ^^ 
to  natural  processes  for  repair,  it  being  the  best  practice  to  cover  in 
the  required  part  with  lint  saturated  with  the  compound  tincture  of 
benzoin.    To  amputate  a  thumb  for  injury  sliould  be  a  very  rare 
operation. 

In  these  injuries  to  the  fingers  the  same  principles  of  practice  should  Of  the 
be  adopted,  although  they  must  be  modified  by  the  wants  of  the  indi-  flag«w. 
vidual  case.  To  save  a  finger,  and  then  have  to  amputate  it  months 
after,  on  account  of  some  stiffness  of  joint  or  malposition,  is  to  waste 
time ;  when  a  joint  has  been  opened,  and  anchylosis  must  be  looked  for 
after  a  natural  recovery,  the  propriety  of  making  the  attempt  should 
be  discussed  before  the  practice  is  decided  upon. 

Should  the  decision  be  in  favour  of  saving  the  member,  the  injured 
parts  are  to  be  adjusted  and  fixed  in  the  most  favourable  position  for 
the  patient  by  means  of  a  splint,  a  piece  of  perforated  zinc  being  the 
best,  and  the  whole  bound  on  with  lint  soaked  in  the  benzoin  tincture. 

In  most  subjects  the  straight  position  is  not  the  best;  it  is  a  forced  Struct 
and  inconvenient  one ;  it  is  not  the  one  ever  assumed  by  nature,  with  P?*^??  "**' 
the  hand  at  rest    The  best,  in  the  majority  of  subjects,  is  the  slightly  J^*^    * 
bent — the  one  which  the  hand  naturally  assumes  when  at  rest,  in  which 
the  thumb  and  fingers  can  touch  at  their  tips ;  although  in  exceptional 
cases  exceptional  positions  will  be  asked  for.     I  have  acted  upon  this 
principle  on  many  occasions,  and  always  with  advantage. 

The  best  splint  for  fingers  is  a  piece  of  perforated  zinc;  it  is  thin,  Zinc  splint, 
and  can  be  bent  to  the  required  curve  without  trouble,  and  readily 
fixed  on  with  strapping  or  lint  saturated  in  the  tincture  of  benzoin. 

P&ACTTJBES  OF   THE  LOWES   EXTREUTT. 

Fractures  of  the  pelvis,  as  of  the  cranium,  spine,  and  thorax,  are  of  Fnetnra  of 
importance,  as  the  visceral  contents  are  involved,  and  when  no  such  P*l^- 
complications  exist  the  injury  is  not,  comparatively,  dangerous. 

Fracture  and  dislocation  of  the  bones  commonly  occur  together,  and 
may  be  regarded  as  alike  in  a  clinical  point  of  view. 

The  anterior  portion  of  the  crest  of  the  ilium  is  not  rarely  broken  Of  crest. 
from  direct  violence,  and  the  accident  is  not  a  serious  one.    Rest  in 
bed,  to  keep  the  abdominal  muscles  quiet,  and  the  application  of  a  pad 
with  strapping  when  dispaeement  is  present,  or  of  a  broad  pelvic  pad, 
are  the  ordinary  surgical  means  required. 

Fracture  of  the  pelvic  basin  itself  is  usually  the  result  of  some  crush-  Of  pelvic 
ing  force,  the  weakest  part  breaking,  such  as  the  rami  of  the  pubes —  '***"^* 
the  fractured  ends  of  which  too  often  cause  laceration  of  the  urethra ; 
in  other  cases  some  separation  of  the  pubic  bones  at  the  symphysis 
exists,  with  other  fractores.     In  a  case  I  had  onder  caxe^  m  ^  {^xqa&s&^B2»ose^^^ 


FBAOTUBES  OF  THS  PBLYIflL 


Tio.  438. 


Fnctnre  of  the  pelvis  in  a  child,  with  teparation 
of  pabei,  prolapae  of  rectam  aad  utemi. 


»t.  30,  the  bones  were  displaced  on  the  right  side  for  more  than  one 

inch,  a  corioas  deformity  resulting;   the  bone  with  the    addaetor 

mnecles  being  cnrved  out,  leaving  a  hollow  on  the  inner  side  of  the  thigh. 

In  another  case,  sent  to  me  by  Dr.  Bennett,  of  Builth,  in  a  female 

child,  great  separation  of 
the  pelvic  bones  was  pre- 
sent, the  whole  pelvic 
organs  having  been  press- 
ed ont  of  the  outlet  of 
the  pelvis  by  the  crushing 
force:  the  large  intes- 
tine, for  about  a  foot, 
uterus,  bladder,  &c^  all 
were  in  view,  the  wholtf 
periniBum  having  been 
ruptured.  The  £«wing 
\  \J  ^,  f      (Fig.    438)    shows    the 

child's  condition  when  I 
saw  her  fourteen  montha 
after  the  accident.    How 
the  child  escaped  with  life 
was  a  mystery,  the  pe- 
rinieam  being  gone,  th^ 
bowels  protruding,  and  the  bones  of  the  pelvis  being  widely  apart. 
Such  a  case  is  enoagh  to  show  how  great  an  injury  the  pelvis  may  occa- 
sionally sustain  without  causing  death. 

As  an  example  of  fractared  pelvis.  Fig.  439  may  be  referred  to.     In 

the  museum  of  the 
College  of  Surgeons 
a  specimen  exists, 
given  by  Sir  D.Gibb» 
in  which  recovery 
followed  a  most 
severe  injury.  The 
greatest  care  is  called 
for  in  examiniDg  a 
patient  the  subject 
of  a  suspected  frac- 
ture of  the  pelvis, 
and  the  diagnosis 
can  generally  be 
made  from  the  na- 
ture of  the  force 
employed,  its  direc- 
tion, and  the  complications  that  exist.  Urethral  complication  is  the 
most  common  in  the  male ;  it  is  to  be  treated  as  already  described  at 
Case.  page  144,  Vol.  II,  as  an  illustration  of  the  practice  there  recommended. 

In  June,  1875,  a  boy,  at.  7,  was  admitted  under  my  care  into  Guy's 
Hospital  with  fracture  of  the  pubic  bones  and  laceration  of  the  urethra, 
accompanied  with  profuse  hsemorrhage  and  retention,  for  which  cathe- 
terism  was  ineffectual,  and  death  seemed  imminent.  I  consequently 
made  a  free  incision  into  the  perinajum  upon  a  grooved  staff,  and  a 
rapid  recovery  took  place  after.    Under  all  circumstances  the  utmost 


Practnre  of  pelvis.    Prep.  No.  11S4,  Guy's  Hosp.  Mus. 
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quiet  18  to  be  enforced,  for  if  the  Surgeon  is  unable  to  restoro  the  frac- 
tured bones  to  their  normal  position,  he  must,  at  any  rate,  do  nothing 
to  render  their  displacement  greater,  or  to  increase  the  risk  of  visceral 
injury.  Where  support  by  means  of  a  bandage,  strapping,  or  casing 
of  gutta  percha  or  some  other  substance,  gives  comfort,  or  seems  called 
for,  it  should  be  applied;  but,  in  general,  absolute  rest,  and  such  treat- 
ment as  the  complications  may  require,  are  all  that  is  needed.  In 
two  cases,  I  have  seen  obstruction  of  the  iliac  artery  associated  with 
fracture  of  the  brim  of  the  pelvis ;  in  one,  the  vessel  was  so  stretched 
as  to  cause  laceration  of  its  inner  and  middle  coats  and  obstruction, 
which  w^as  followed  by  gangrene  of  the  corresponding  limb.  In  the 
other  case  the  obstruction  lasted  three  weeks,  when  pulsation  returned 
and  the  patient  recovered. 

Fracture  of  the  acetabnlnm,  from  the  head  of  the  femur  being  driven 
against  the  bone,  has  been  recorded.  Earle,  in  the  nineteenth  volume  of 
the  *Med.-Chir.  Trans.,*  gave  a 
case  in  which  the  pelvis  was 
broken  into  its  three  anatomical 
portions.  Sir  A.  Cooper  and 
Travers  have  recorded  other  cases  ; 
and  Moore,  in  the  thirty-fourth 
volume  of  the  same  transactions, 
has  given  one  with  a  drawing  as 
figured  here  (Fig.  440).  Travers 
believed  that  acute  pain  on  pres- 
sure upon  the  projecting  spine  of 
the  pubes,  and  inahility  on  the  part 
of  the  patient  to  maintain  the 
erect  posture  after  pelvic  injury, 
are  diagnostic  of  fissure  of  the 
acetabulum.  When  the  head  is 
driven  into  the  pelvis,  as  illus- 
trated in  the  drawing,  there  will 
be  deformity  of  the  hip,  inability 
to  move  the  limb,  with  pain  in  the 
attempt,  and  crepitus. 

A  fracture  of  the  lip  of  the  acetabulum  is  probably  present  in  such 
cases  of  dislocation  of  the  hip  as  become  displaced  again  after  reduction  ; 
the  head  of  the  bone,  having  nothing  to  restrain  it,  slipping  out  of  its 
cup.  This  accident  is  more  frequently  found  associated  with  dislocation 
of  the  head  of  the  femur  backwards  than  any  other.  In  these  cases 
the  reduction  of  the  dislocation  is  usually  attended  with  crepitus,  and 
followed  by  re-dislocation  on  the  removal  of  the  extending  force.  It 
should  be  treated  by  fixed  extension,  as  in  fracture  of  the  thigh-bone, 
and  s6me  circular  pelvic  pressure. 

Fracture  of  the  sacrum  may  be  clinically  regarded  as  that  of  the 
pelvis;  it  is  always  the  result  of  dii*ect  violence. 

Fractures  of  the  Lower  Extremity. 
From  hospital  statistics  these  fractures  appear  to  be  more  common  of lower 
than  those  of  the  upper  extremity ;  but  there  is  this  fallacy,  that  the  extremity, 
large  majority  of  cases  of  fracture  of  the  upper  extremity  are  treated 
as  out-patients,  and  no  records  are  kept  of  the  cases.    Mr«  Lonsds^^ 
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however,  tabulated  all  cases  at  the  Middlesex  Hospital  for  nz  yean,  and 
found  that  616  examples  of  fracture  of  the  lower  extremity  took  place 
to  764  of  the  upper,  proving  that  fractures  of  the  upper  extremity  are 
60  per  cent,  more  frequent  than  those  of  the  lower. 

^acturee  of  the  femur  may  be  diyided  into  those  of  the  meek  or 
upper  end,  those  of  the  thafl,  and  those  of  the  Uneer  or  eondjfloid  etuL 

Fracture  of  the  neck  or  npper  end  existed  in  44  out  of  217  oonaeeotiTe 
cases  admitted  into  Gay's,  or  in  one  fifth  of  all  cases ;  it  is  more  frequent 
in  the  old  than  in  the  young,  probably  from  the  impaired  nutrition  of 
the  bone,  the  cortex  in  the  aged  being  always  thinner  and  the  canoelli 
larger.  I  have,  however,  seen  it  in  a  patient  set.  27.  Stanley  and 
Hamilton  have  recorded  examples  at  even  an  earlier  age,  and  in  the  Gay's 
Museum  there  is  a  specimen  taken  from  a  child  mi.  9.   (Prep.  1184.) 

The  best  division  of  fractures  of  the  neck  of  the  femur  seems  to  be 
into  the  in^^aeted  and  ummpaeted,  the  old  division  of  intra-  and  extra- 
^psular  fracture  being  as  unscientific  as  it  is  unpracticaL 

Fractures  of  the  beue  of  the  neck  are  almost  always  impacted  at 
their  origin,  and  become  unimpacted  from  some  dblodgment  of  the 
impacted  fragments,  or  from  comminution  of  the  bone  {vide  liga. 
415,  441-2). 

Fractures  of  the  narrow  part  of  the  neck  may  be  impacted,  but 
more  commonly  they  are  unimpacted  from  the  first.  This  form  of  frac- 
ture being  more  rightly  called  intracapsular  than  any  other  (Fig.  444). 

In  rare  examples  a  double  impaction  of  the  head  and  neck  of  the 
bone  is  found  (Fig.  445). 

Sir  A.  Cooper  saw  this  to  a  degree,  although  he  did  not  quite  re- 
cognise its  importance,  when,  in  describing  fractures  of  the  upper  part 
of  the  thigh-bone,  he  wrote  "  the  fracture  is  placed  at  the  root  of  the 
neck  of  the  thigh-bone,  the  trochanter  is  split,  and  the  neck  of  the 
bone  is  received  into  its  cleft.  It  frequently  happens  in  this  injury 
that  the  fracture  of  the  neck  of  the  thigh-bone  is  complicated  with 
an  injury  of  the  trochanters,  major  and  minor ;  the  neck  of  the  thigh- 
bone is  forced  at  times  into  the  cancelli  of  the  major  trochanter." 

To  the  late  Professor  R.  W.  Smith,  of  Dublin,  the  thanks  of  the 
profession  are  unquestionably  due  for  bavins^  given  prominence  to  this 
class  of  cases,  and  in  his  valuable  work  on  fractures  in  the  vicinity  of 
joints,  published  in  1850,  will  be  found  nearly  all  that  is  known  upon 
the  subject. 

The  opportunities  I  have  had  of  witnessing  these  cases  in  the  living 
as  well  as  of  examining  morbid  preparations  enable  me  cordially  to 
agjee  with  Professor  Smith,  '*  that  all  extra-capsular  fractures  are,  in 
the  first  instance,  also  impacted  fractures.'*  I  believe,  moreover,  that 
many  so  called  intra-capsular  fractures  and  all  mixed  forms  are 
primarily  of  a  like  kind.  1  agree  also  with  Dr.  Smith,  "  that  it  depends 
principally  upon  the  violence  with  which  the  injury  has  been  inflicted 
whether  the  neck  of  the  bone  shall  remain  implanted  between  the  tro- 
chanters, or  whether  these  processes  shall  be  so  completely  separated 
from  the  shaft  of  the  femur  as  to  allow  of  the  escape  of  the  cervix 
from  the  cavity  which  it  had  formed  in  the  reticular  tissue  of  the 
lower  fragment.  If  the  force  has  not  been  very  great  the  neck  of  the 
femur  remains  wedged  in  between  the  trochanters,  and  one  or  both  of 
these  processes  are  split  oS  from  the  shaft ;  and  if  the  fibrous  structures 
around  the  neck  of  the  bone  and  trochanters  have  not  been  injured. 
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these  broken  portions  of  the  trochanters  are  still  held  firmly  in  their 
places,  and  the  impacted  cervix  does  not  become  loosened  (Fig.  441); 
but  if  the  force  has  been  considerable,  the  impulse  prolonged,  the  bone 
in  a  state  of  senile  atrophy,  or  if,  as  frequently  happens,  the  patient  in 
endeavouring  to  rise  falls  a  second  time,  then,  under  these  circum- 
stances, the  trochanters  are  not  only  broken  from  the  shaft  of  the 
femur,  but  are  so  far  displaced  and  separated  from  their  connectioa 
with  the  soft  parts  that  the  cavity  or  socket,  as  it  were,  into  which  the 


Fig.  442. 


Fio.  441. 


Impacted  fracture  of  the  neck  of  the 
tbigh-bone,  from  the  museum  of 
my  father,  the  late  Mr.  T.  E. 
Bryant.  Frcp.  Guy's  Mus.,  1187«. 


Comminuted  fracture  of  the  upper 
part  of  the  thigh-bone,  from  the 
neck  being  driven  into  the  thaft. 
Prep.  1194,  Guy's  Mus. 


superior  fragment  has  been  received  is  destroyed  ;  the  impacted  cervix 

thus  set  free  no  longer  opposes  the  ascent  of  the  inferior  fragment, 

and  the  case  then  present*  the  characters  of  the  ordinary  extra-cap- 

sular  fracture  with  great  shortening  of  the  limb."  (Fig.  442.)     In  fact,  Imptction 

the  ordinary  fracture  of  the  base  of  the  neck  of  the   thigh-bone  is  J^  general 

primarily  an  impacted  fracture,  the  impacted  bones  being  loosened  in  jj  SiJSired 

some  cases  by  a  second  fall,  in  others  by  excess  of  violence  received  in  neck. 

the  original  accident,  and  in  too  many  instances  by  the  manipulation 

of  the  Surgeon  in  his  anxiety  to  make  out  the  presence  of  a  fracture 

hy  the  detection  of  crepitus.     Indeed,  this  seeking  for  crepitus  in  all  Crepitiii,Mi 

cases  of  fracture  is  a  practice  fraught  with  danger ;  in  fractures  of  the  J?""  ?' 

neck  of  the  thigh-bone  it  is  not  only  unnecessary,  but  unjustifiable ;  cou^kmned. 

it  is  unnecessary  because  the  diagnosis  of  the  case  can  be  made  out 

without  the  help  of  such  a  symptom ;  it  is  unjustifiable  because  in 

every  case  of  impacted  fracture  the  attempt  to  find  it  is  often  attended 

with  irreparable  mischief. 

The  diagnosis  of  an  impacted  fracture  is,  therefore,  a  point  of  con-  Dfanotit  of 
siderable  importance,  for  it  is  not  to  be  disputed  that  the  recovery  or  impacted 
lameness  of  many  a  patient  rests  entirely  upon  a  correct  appreciation  ^cture. 
of  the  value  of  such  a  combination  of  symptoms  as  usually  exists  in 
this  variety  of  fracture,  and  that,  too,  in  a  very  critical  period  of  the 
case ;  for  should  an  error  in  diagnosis  be  made,  and  the  case— as  one 
of  impacted  fracture — be  overlooked,  violent  manipulative  eiforts  will 
probably  be  made  to  reduce  the  supposed  diidocatloii  oi  V)  «fe\i  \}Gk<^  ^^^ 
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poied  fVacture,  or,  what  is  equally  probable,  to  decide  the  qaestiott 
between  the  presence  of  the  two  by  the  detection  or  non-detection  of 
crepitus,  when,  as  a  consequence,  the  impacted  bones  will  to  a  cartainty 
be  loosened,  if  not  dislocated,  and  the  ease  changed  from  being  one  in 
which  the  bones  are  placed  favourably  for  union  and  for  reooTery,  into 
another  in  which  a  very  different  condition  of  circumstances  has  to  be 
encountered  and  a  less  favourable  prognosis  given. 

Happily,  however,  the  diagnosis  of  these  cases  is  not  difficnlt^  and 
the  symptoms  that  indicate  the  presence  of  an  impacted  or  non- 
impacted  fracture  are  fairly  characteristic.  They  may  be  given  as 
follows : — A  blow  or  fall  upon  the  iroehatUer,  followed  by  lou  of 
power  in  the  limb  more  or  less  complete,  attended  with  %'  TariaUe 
degree  of  shortening,  which  moderate  extension  will  not  rectify,  and  a 
fixed  position  of  the  foot,  either  everted,  invert^  or  HraighL  Ac- 
cording to  the  amount  of  shortening  present  will  the  great  trochanter 
be  found  nearer  the  median  line  of  the  body  than  on  the  sound  aide, 
and  the  head  of  the  bone  will  be  made  to  rotate  in  the  acetabulum,  and 
the  trochanter  will  rotate  with  it,  the  rotation  of  the  trochanter 
taking  place  through  an  arc  of  a  circle  of  which  the  head  of  the  bone 
is  the  centre,  instead  of  upon  the  axis  of  the  shaft,  as  in  detached 
fracture  of  the  neck.  There  will  be  no  crepitus,  or  it  will  be  very 
indistinct.  Local  pain  will  always  be  felt  on  pressure  behind  the 
trochanter,  and  local  thickening  within  a  few  days  of  the  accident. 

When  from  the  direction  of  the  force  applied  to  the  trochanter  the 
neck  of  the  thigh-bone  is  broken,  and  its  posterior  wall  is  driven  into 
the  inter-trochanteric  line,  the  limb  will  be  rotated  outwards  and  the  foot 
everted ;  and  when  from  the  same  cause  the  anterior  wall  is  driven  into 
the  bone  there  will  be  inversion  of  the  limb.  The  former  focm  of 
accident  being  far  more  common  than  the  latter,  on  account  of  the 
gpreater  thinness  of  the  posterior  wall. 

To  make  out  the  existence  of  shortening  of  the  neck  of  the  thigh- 
bone, and  its  amount,  the  following  "  test  line  "  may  be  employed ;  I 
and  my  dressers  have  used  it  for  many  years,  and  have  found  it  of  great 
value;  indeed  as  a  proof  of  its  use  I  may  say  that  eighteen  consecutive 
cases  of  fracture  of  the  neck  of  the  thigh-bone  have  been  admitted 
into  my  wards  to  the  end  of  1875,  their  average  age  being  75,  and  that 
all  left  with  union  of  the  broken  bones  and  useful  fimbs.   The  diagnosis 


Wo-temonl 
triangle. 


The  ilio-femoral  triangle  a  c  b.  c  b  test  line  for  fracture  or  Bhortening  of  the  thigh-booe/nerk) 
of  all  these  cases  had  been  made  by  means  of  the  test  line  I  now  de- 
scribe without  excessive  manipulation.  ('  Lancet/  January  22nd,  1876.) 
JPor  purposes  of  dcmoustxatioii  I  have  described  it  as  the  base  of  the 
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iUo-femoral  triangle  (CB,  Fig.  443),  the  two  sides  of  the  triangle  Itsrormatioii. 

being  made  up  of  two  lines  drawn  from  the  anterior  superior  spinous 

process  of  the  ilium,  one  of  them  being  vertical,  A  C,  traversing  the 

outside  of  the  hip  to  the  horizontal  plane  of  the  body ;  and  the  second, 

A  B,  impinging  on  the  tip  of  the  trochanter  major,  and  corresponding 

in  the  normal  condition  of  the  hip-joint  to  the  anterior  half  of  Ki^laton's 

test  line  for  dislocation  of  the  head  of  the  femur  backwards. '  The 

"  test  line"  c  b  for  fracture  or  shortening  of  the  neck  joining  the  two  at 

right  angles  to  the  vertical  line,  and  extending  from  it  to  the  trochanter. 

Any  shortening  of  this  line,  on  comparing  it  with  the  same  line  Its  uie. 
taken  on  the  uninjured  side,  indicates  to  a  nicety  and  with  precision  a 
shortening  of  the  neck  of  the  thigh-bone ;  and  when  the  shortening  has 
followed  at  once  upon  an  injury,  fracture  of  the  neck  of  the  thigh- 
bone, impacted  or  otherwise,  is  certain.  Compared  with  this  line,  all 
other  measurements  are  uncertain.  By  its  use  manipulations  of  the 
injured  limb  are  often  rendered  unnecessary. 

For  practical  purposes  the  vertical  line  and  the  test  line  are  alone 
required.  To  compare  the  two  sides  of  the  body  it  is  necessary  to  see 
that  the  pelvis  is  straight. 

The  symptoms  thus  described,  taken  as  a  whole,  may  be  looked  upon  Sonreei  of 
as  pathognomonic  of  an  impacted  fracture ;  for,  although  there  are  fallacy, 
other  injuries  to  the  hip-joint  which  may  give  rise  separately  to  many 
of  the  symptoms  detailed,  there  are  none  in  which  all  or  most  are 
found  combined.  There  is  no  injury  to  the  hip-joint  in  which  the  head 
of  the  femur  rests  and  can  be  made  to  rotate  in  the  acetabulum,  and 
in  which  immediate  shortening  is  ever  found,  with  the  exception  of  a 
fracture ;  and  there  is  no  form  of  fracture  that  occurs  under  like  cir- 
cumstances, with  the  exception  of  the  impacted,  that  is  not  accompanied 
by  crepitus  that  can  be  readily  detected,  with  complete  eversion  of  the 
foot,  marked  shortening,  and  loss  of  power  over  the  limb. 

These  points  are  well  brought  out  in  a  paper  in  the  *  Med.  Times'  of 
1869,  in  which  1  gave  a  careful  analysis  of  fourteen  cases. 


Fio.  144. 


Fig.  445. 


Intra-capsulnr  fracture  of  the  neck 
of  femur.    Case  of  the  late  Mr. 
T.  E.    Bryant.      Prep.  1187w 
Gujf's  Mus. 


Doubly  impacted  fracture  of  the 
ueck  of  thigh-bone. 


When  sudden  increase  in  the  amount  of  shortening  takes  place  after  Mctning  of 
an  injury  to  the  hip  some  days  after  the  accident,  it  generally  means  ■,2^^S-w 
the  separation  of  the  impacted  bones  and  the  draNVVik^  u^  ^  \*^%  Vyw«t  '^^=*^*"^'^- 
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frtgment.    When  some  gradual  shortening  follows,  it  signifies  *ttie 
absorption  of  the  injured  neck  of  bone. 

The  emersion  of  the  limb,  as  found  in  the  non-impacted  fraetore,  is 
due  to  the  simple  weight  of  the  broken  limb,  uded  bj  the  action  of 
the  powerful  external  rotator  muscles,  and  possibly  of  the  addoetors. 
The  position  of  the  limb,  whether  slightly  everted,  straight,  or  iuTerted, 
in  the  impacted  fracture,  is  determined  by  the  nature  of  the  impaction, 
whether  oi  the  anterior  or  posterior  wall  of  the  neck,  and  by  the  fact 
that  the  foot  will  be  fixed  by  the  impaction  in  the  position  in  which  it 
existed  at  the  time  of  the  accident. 

When  the  fracture  takes  place  near  the  head  of  the  bone  it  has  been 
called  intra^capsular  (Fig.  444),  when  near  the  trochanten  exUro' 
capsular  (Figs.  441-2)-— terms  that  for  practical  purposes  ought  to  be 
given  up.  Both  forms  may  be  impacted,  and  in  Fig.  445  both  are 
seen  together.  In  the  tn^ra-capsular  nou-impacted  fnicture  there  is 
usually  more  shortening  than  in  the  «r<ra-capsular;  this  symptom 
depending  in  both  of  these  cases  upon  the  amount  of  separation  of  the 
fibrous  covering  of  the  broken  bone.  In  the  former  also  crepitus  it 
less  distinct.  In  both  these  forms  the  shortening  will  be  made  to 
disappear  by  extension,  whilst  in  the  impacted,  in  any  of  its  forms^ 
no  such  effect  will  be  produced,  that  is,  by  ordinary  force. 

It  can  only  be  by  carelessness  that  a  contused  hip  can  be  mistaken 
for  a  fractured  one,  impacted  or  otherwise.  I  have  known,  however, 
this  error  to  be  committed. 

"The  practical  importance  of  readily  identifying  this  fracture,"  writes 
Bigelow  in  his  valuable  monograph  on  the  hip,  "  lies  in  the  fact  that 
its  progress,  as  regards  both  time  and  good  union,  is  in  general  more 
favourable  than  that  of  the  unimpacted  fractures ;  that  though  it  is  a 
comparatively  common  and  disabling  accident,  it  may  exhibit  little 
deformity ;  and,  lastly,  that  the  object  of  extension  in  its  treatment  ia 
to  steady  the  limb,  and  not  to  draw  it  down." 

Tbeatment. — Every  case  of  fracture  of  the  neck  of  the  femur,  im* 
pacted  or  non*impacted,  intra-  or  extra-capsular,  in  the  young,  middle- 
aged,  or  old,  is  to  be  treated  as  if  repair  and  union  are  sure  to  take 
place  if  the  parts  are  kept  at  rest  and  in  apposition ;  and  in  the  large 
proportion  of  cases  the  hopes  of  the  Surgeon  will  not  be  disappointed. 
In  the  impacted  fractures  of  every  form  union  is  to  be  looked  for  if 
the  broken  fragments  are  left  alone  and  not  loosened  by  a  careless  or 
too  curious  manipulation.  In  the  purely  intra-capsular  fracture  union 
may  take  place,  osseous  in  many  cases,  fibrous  in  more,  while  in  a  few 
there  will  be  no  union ;  and  when  the  latter  result  follows  treatment 
it  is  too  often  because  the  fractured  bones  are  not  kept  sufficiently  at 
rest  and  in  apposition.  In  the  exceptional  cases  of  non-union  it  Is  from 
a  total  separation  of  the  head  of  the  bone  from  its  attachments,  and 
from  the  feeble  power  or  age  of  the  patient,  the  broken  fragment 
receiving  too  little  nourishment  to  allow  of  sufficient  reparative  material 
being  poured  out.  Under  these  circumstances  the  head  of  the  femur 
is  found  loose  in  the  acetabulum,  its  broken  surface  being  smoothed 
into  a  cup-shaped  cavity,  in  which  the  rounded  end  of  the  broken  neck 
of  the  femur  plays  as  in  a  false  joint. 

In  the  impacted  fractures  the  limb  is  simply  to  be  kept  at  rest,  and 
this  end  is  well  secured  by  means  of  a  long  splint. 

In  the  non-impacted,  extension  b  to  be  more  thoroughly  employed ; 
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the  limb  being  brought  down  to  a  level  with  its  fellow,  and  maintained  Splinto. 
there  by  means  of  the  long  side  splint  and  the  use  of  weights  (Fig. 
Fio.  446. 


Splint,  &c.,  for  fracture  of  the  neck  of  the  thigh-bone. 


446) ;  or  the  double  splint  figured  below  (Fig.  447),  in   which  both  Ytlnt  of 
limbs  are  kept  parallel,  abduction  or  adduction  of  the  limb  is  pre-  double  spliiit 
vented,  and  extension  can  be   employed,  no  pressure  being  applied 


Fio.  447. 


Ja3ia  rubitcr 
AmauAaUr 
Double  splint  for  fractne  of  tbe^neck  of    the  thigh-boue  or  hip^diflease. 

over  the  trochanters.    This  splint  is  as  valuable  for  fracture  of  the 
thigh-bone  as  for  disease  of  the  hip-joint. 

Sir  A.  Cooper's  plan  of  placing  the  patient  on  a  double  inclined  plane  Boable 
has  few  advantages  when   union  is  to  be  looked  for,  and  even  the  ^'jSef* 
broad  well-padded  belt  which  he  applied  round  the  pelvis  in  order  to  ^ 
keep  the  broken  fragments  closely  together  cannot  be  recommended ; 
still,  where  the  long  splint  cannot  be  worn  the  inclined  plane  may  be 
substituted. 

In  the  impacted  fracture  no  perineal  pad  is  wanted,  as  no  extension  Ferinsal  pad. 
is  required ;  in  the  non-impacted  it  is  of  .'essential  importance  where 
weights   are  not   used,  but  care   must   be   observed  that   it  is  well 
applied  and  well  padded,  particularly  in  aged  subjects ;  an  india-rubber 
perineal  tubular  band  is  better  than  a  leather  one. 

When  the  necessary  confinement  to  the  supine  position  cannot  be 
tolerated  and  bed-sores  appear,  it  may  be  necessary  to  g^ve  up  the  long 
splint,  and  under  these  circumstances  it  is  a  wise  plan  to  fix  the  hip, 
pelvis,  and  thigh,  in  some  strong  immoveable  casing,  similar  to  that  Immoveablt 
employed  in  hip  disease  (Fig.  478),  the  limb  being  kept  extended  by  **"*•!•• 
means  of  weights  attached  to  the  foot  dnring  the  setting  of  the  material. 
The  casing  may  be  of  leather,  felt,  perforated  line,  or  flannel,  with 
starch,  or  gum  and  chalk. 

To  let  the  patient  get  up  without  any  apparatus  is  not  only  to  give 
up  all  hope  of  a  cure  by  union,  but  to  add  to  the  local  irritation,  for 
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the  broken  fragments  grating  against  one  another,  tad  irritatiag  ihe 
soft  parts  aronnd,  often  cause  severe  local  and  constitntional  dfatorb- 
ance ;  under  all  circnmstances  immobility  of  the  broken  bone  is  to  be 
ensured,  but  whether  by  splints  applied  ontside  the  limb  or  by  some 
immoYcable  casing  is,  probably,  immaterial. 
Fractnre  Fractures  through  the  trochanter  occasionally  occur ;  Sir  A.  Cooper 

^£mtM*  describes  them  as  oblique  fractures  not  implicating  the  neck  of  the 
bone ;  they  are  to  be  made  out  by  the  mobility  of  the  lower  portion  c^  the 
bone  whilst  the  upper  part  is  fixed,  and  by  the  other  sigpis  of  fracture* 
such  as  crepitus,  &c.  They  are  to  be  treated  like  fractures  of  the  neck. 
Separation  of  Separation  of  the  epiphysis  of  the  head  of  the  hone  has  been 
epiphyiis  of  described.  South  has  recorded  such  cases  in  his  '  Chelias's  Surgery/ 
and  Post,  of  New  York,  in  the  'New  York  Journal,'  vol.  iii,  but 
no  preparation  exists  to  demonstrate  the  fact.  It  is,  doubtless*  pos- 
sible in  the  young,  and  would  be  known  by  some  such  symptoms  as 
those  of  fracture  of  the  neck,  crepitus  being  exchanged  for  what 
Sooth  calls  a  '* distinct  dummy  sensation"  on  rotating  and  ex- 
tending the  limb.  As  a  consequence  of  disease  it  will  be  d^cribed  in 
a  later  chapter. 

Fractnre  of  the  epiphysis  of  the  trochanter  mejor  is  a  more 
definite  accident,  and  has  doubtless  occurred.  Sir  A.  Cooper  recorded 
such  a  case,  which  Mr.  Aston  Key  had  observed,  and  the  diagnosis 
was  verified  after  death.  In  that  case  the  broken  fragment,  how- 
ever, was  not  displaced;  it  was  held  in  position  by  means  of  its 
fibrous  and  tendinous  coverings;  it  was  the  result  of  direct  local 
violence;  abduction  of  tlie  limb  caused  great  pain,  but  all  other 
movements  were  allowed  ;  the  preparation  exists  in  the  Guy's  Museum, 
1195,  and  is  figured  below  (Fig.  448).  A  like  case  occurred  in 
Mr.  Poland's  practice  at  Guy's,  in  1871,  which  through  his  kind- 
ness I  saw  ;  it  occurred  in  a  boy  rot.  12,  from  a  direct  blow ;  it  was 
characterised  by  a  projection  and  thickeningof  the  trochanter  (Fig. 449). 


Of  epiphyait 
of  great 
trochanter. 


Fio.  446. 


Fio.  ^9. 


k 


■"W;::..: 


V 


Mr.  Aston  Key*8  case. 
Prep.  1195,  Guy's  Mas. 

Fracture  of  the  epiphysis  of  the  major  trochanter. 


Appearance  during  life. 
Mr.  Poland's  case. 


Similar  instances  have  also  been  published  by  Dr.  Roddick,  of  Montreal 
(*  Canada  Med.  and  Surg.  Journal,*  Nov.,  1875),  and  Mr.  McCarthy 
{'  Path.  Trans.,'  1874). 
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Interstitial  alworption  of  the  neck  of  the  bone  is  sometimes  met  with  Intentitial 
after  fracture,  and  it  is  said  to  take  place  at  times  after  a  contusion  sbsorptiouof 
without  any  fracture.     In  Fig.  450  the  former  fact  is  well  illustrated  ^^^' 


Fio.  450. 


Fio.  460a. 


Absorption  of  the  neck  of  the  femur 
after  fracture. 


Femur  of  the  opposite  aide,  showing 
the  amount  of  bone  absorbed. 


the  neck  of  the  bone  having  almost  entirely  disappeared.  This  will  be 
seen  at  once  on  comparing  a  section  of  the  injured  bone  with  that  of  the 
opposite  thigh,  from  the  same  subject  (Fig.  460a).  In  the  rheumatic 
ostco-arthritis  these  same  conditions  also  exist ;  how  far  they  may 
otherwise  occur  is  an  open  question.  My  own  impression  is  th»«t  in 
all  such  cases  some  fracture  existed,  but  at  the  same  time  it  is  diffi- 
cult to  prove  the  truth  of  such  an  opinion.  The  question  requires 
further  elucidatiou. 

Fracture  of  the  Shaft  of  the  Femur. 

This  may  take  place  in  any  part,  but  it  is  more  common  in  the  centre  Fractured 
than  anywhere  else,  and  as  a  consequence  of  indirect  violence  ;  it  may  ••»*ft- 
occur,  however,  as  a  result  of  direct  force,  and  more  rarely  of  muscular  Cauae. 
action.     From  this  cause  I  liave  seen  it  from  the  swinging  of  the  Ihnb 
over  the  side  of  a  cart  in  the  act  of  descending,  and  in  an  epileptic 
patient  from  the  spasm  of  the  muscles,  with  the  patient  in  bed.     I  have 
known  it  nlso  to  take  place  from  the  same  cause  when  cancer  of  the 
bone  existed. 

The  fracture  may  be  transverse^  oblique  in  any  direction,  dentated'or  Directi«a. 
comminuted,  the  nature  of  tlie  force  and  its  direction  determining  these 
points ;  a  sharp  blow  is  likely  to  be  followed  by  a  transverse  fracture  ; 
a  crushing  force  by  a  comminuted  one;  an  indirect  fracture  will" be 
probably  oblique,  according  to  the  natural  bend  in  the  lower  part  of 
the  limb.  In  the  middle  of  the  bone  a  lateral  obliquity  is  the  most 
common,  in  the  lower  third  an. obliquity  from  behind  forwards.  Frac- 
tures may  also- be  double  in  the  same  bone  or  compound. 

The  displacement  that  takes  place  turns  much  upon  the  line  of  the  Di8])liiee> 
obliquity  and  the  position  of  the  fracture.    In  fracture  below  the  leaser  aA,^lt, 
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DiagBosii. 


Trettmeut. 


LiBton't 
tplinu 


J)eunlt*t 

spliut 

modified. 


Back's 
method  by 
weighta. 


trochanter  the  apper  fragment  is  prone  to  be  drawn  furwarda  by  ibe 
action  of  the  psoas  and  iliacns  muscles,  and  outwards  bj  the  external 
rotators.  In  iraetares  above  the  condyles  the  lower  fragment  is  apt  to 
be  drawn  backwards  by  the  nnantagonised  action  of  the  gfattrocnemii 
muscles.  In  fractures  of  the  centre  of  the  shaft  the  deformity  depends 
upon  the  line  of  obliquity.  Rotation  outwards  of  the  lower  fragment  is 
found  in  nearly  every  case. 

There  is  usually  no  difficulty  in  diagnosing  a  fractnre  of  the  sbafl^  the 
followiug  symptoms  being  usually  present : — A  fall  or  injury,  followed 
by  loss  of  power  in  the  limb ;  shortening,  which  extension  can  rectify ; 
deformity,  probably  angular ;  extra  mobility  of  the  lower  part  of  the 
injured  Umb ;  crepitus ;  and  probably  the  projection  of  one  end  of  a 
fragment  with  evcrsion  of  the  foot.  When  the  fracture  is  trans- 
verse the  shortening  will  rarely  be  marked,  when  it  is  obliqae  the 
direction  of  the  angular  deformity  often  indicates  the  line  of  the 
obliquity. 

In  young  children,  where  the  fracture  is  incomplete,  shortening  with 
bowing  of  the  limb  after  an  accident,  and  an  indistinct  sensation  of 
yielding  on  manipulation,  with  or  without  a  peculiar  crackling  sensa- 
tion, indicate  the  nature  of  the  accident. 

Tbeatmevt. — The  fragments  having  been  carefully  adjjnsted  by 
means  of  extension  and  gentle  manipulation,  the  mechanical  treatment 
of  these  fractures  is  comprehended  in  the  maintenance  of  extension  by 
means  of  some  applied  force  and  the  complete  rest  of  the  coapted  bones ; 
some  gentle  compression  of  the  aifectcd  part  being  sometimes  of  use. 
To  assist  the  Surgeon  towards  these  ends  some  anesthetic  may  be  used 
if  the  pain  be  severe  and  it  is  impossible  by  other  means  to  keep  the 
patient  at  rest,  for  any  spasmodic  action  of  the  muscles  will  interfere 
with  the  Surgeon's  aims. 

The  means  adopted  for  these  ends  vary  considerably,  according  to  the 
fancy  of  the  Surgeon  and  fashion  of  the  school. 

Thus,  in  some  hospitals,  and  wliere  tlie  Scotch  influence  is  great, 
Liston's  long  splint  is  the  usual  one  employed.  The  splint  should  ex- 
tend well  up  into  the  axilla,  and  several  inches  below  the  foot  (Fig. 
446,  without  foot-piece).  It  should  be  well  padded,  and  supplied  with  a 
soft  perineal  band,  such  as  a  leather  strap,  or  a  piece  of  india-rubber 
tubing.  The  ankle  and  instep  should  be  well  protected  from  pressure 
by  cotton-wool,  and  the  retaining  bandage  should  be  applied  with  equal 
pressure. 

At  Guy's,  where  the  long  splint  has  been  for  years  employed, 
Desault's  splint,  with  a  foot-piece  (Fig.  461),  and  the  addition  of  a  cross- 
bar for  steadiness,  is  more  generally  preferred.  The  splint  may  be  of 
wood  or  of  metal,  and  made  with  a  slide  so  as  to  be  adjusted  to 
different  patients. 

In  fractures  of  the  upper  third,  where  the  upper  fragment  is  apt  to 
tilt  forwards  and  be  rotated  outwards,  the  double  inclined  plane  is  often 
of  great  value ;  it  should  only,  however,  be  employed  when  the  long  splint 
fails  to  fulfil  the  objects  the  Surgeon  has  in  view.  It  is  daily  dropping 
out  of  use. 

Gurdon  Buck's  method  of  applying  extension  to  the  limb  by  means 
of  weights  has  found  great  favour  of  late  years,  and  it  is  doubtless  a 
very  good  and  simple  one,  the  counter-extending  force  being  applied 
by  means  of  a  perineal  band  of  india-rubber  tubing  fastened  to  the  head 
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of  the  bedstead  or  splint,  tbe  limb  being  also  steadied  by  means  of  long 
sand  bags  applied  laterally,  or  short  tlugh  splints.  This  plan  has,  how- 
ever, the  disadvantage  of  not  preserving  sufficient  immobility  of  the 
broken  bones,  and  ought,  therefore,  only  to  be  employed  in  conjunc- 
tion with  the  long  splint. 

A  very  excellent  splint  has  been  suggested  by  Mr.  Cripps,  in  which  Crippsf 
extension  and  counter-extension  are  kept  up  by  one  force  and  carefully  •?"'»*■ 
regulated.    I  have  used  it  with  great  advantage,  and  think  very  highly 
of  it.    The  perineal  pad,  however,  must  be  a  thick  and  yet  a  soft  one. 
The  whole  thing  is  figured  below  (Fig.  451). 

Fig.  461. 
JJoaHc  foidley 


IndJtuiUrAcaimalaliir 
Mr.  Cripps*  tplint. 

A  very   excellent  splint  has  recently  (1876)  been  introduced  into 
practice    at    Guy's  Hospital  (Fig.  452)  from   the  Marine  Hospital, 

Yi9. 452. 


Dr.  J.  Hodgen's  satpenuou  spliat,  u  used  it  Guy's. 

Greenwich,  where  Mr.  Johnson  Smith  telLi  me  he  has  employed  it  in 
thirty  cases  with  good  results  smce  1870*  It  is  a  modification  of  one 
invented  by  Dr.  J.  T.  Hodgen,  of  St.  Louis,  U.S.  ('  Treat  on  MiL  Surg.,' 
by  F.  H.  Hamilton,  1865,  p.  411),  for  gunahot  fractoree,  and  is  mi^ 
of  g^vanized  iron  wire  (No.  2). 

In  it  the  injured  limb  may  be  supported  upon  a  piece  of  flamid,  ^^^*^ 
which  is  slung  to  the  iron  rod  or  upon  pieoei  of  bandage.  v^a^ 


^    ».i    rtiiu    j)ijMr\s.     'I  he  con 

taincd  by  the  wt'i^jrht  of  the  limb  :ibovc  the  fra 
body. 

'J'his  splint  should  not  Ik*  confoundi-d  with 
which  is  a  wire   splint  upjdiod  to  the  anteri 
tared  limb,  which  i«  snspcDdcd  to  it  by  rollers 

When  the  fracture  is  componnd  an  interrui 
plojed.  In  addition  to  the  long  splint,  short 
of  mat  Talue  to  ensure  greater  steadiness 
apj^ed  in  fronts  within,  or  behind  the  thigh, 
incuTidnal  case  may  suggest.  In  no  case  shoul 
be  covered  in.  The  bandage  should  stop  Ix 
reoommenoe  above.  To  prevent  the  bandage  slij 
4  applied  it  is  a  good  plan  to  g^ve  it  one  coating  o: 

Many  modifications   of  these  means  might 
Fkget  has  very  generally  employed  Busk's  long  i 
ezista  opposite  the  hip,  this  enabling  the  patient. 
Be  lloigaa*li  place,  to  sit  up  without  affecting  Uie  thigh-bone 
Pl*"-  of  the  Middlesex,  applies  the  extension  to  th€ 

means  of  a  force  carried  from  the  foot  through 
a  long  splint  applied  to  the   opposite  one(Fi 

FiQ.  453. 


E»^mm  Um»f^ttmM-/or        India  rubhtr 
JSittmHmr  ^a^teUd  iimi  AeeumuUiUr 

Mr.  Campbell  de  Morgan's  tplint 

is  .a  ffood  AIM*  ft**  ♦-*-' — 
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spasm  in  all  cases,  and  in  those  in  which  I  have  tried  it,  it  answered 
welL 

In  infants  and  children  under  three  years  of  age  fractures  of  the  In  infants, 
thigh  are  treated  with  difficulty,  for  if  any  immoveable  apparatus  is 
applied  it  is  constantly  dirtied  from  urine,  fssces,  &c.,  and  requires  to 
be  changed ;  in  this  way  the  good  that  would  otherwise  be  experienced 
is  neutralised ;  on  this  account  Paget  and  Callender  have  treated,  within 
the  last  few  years,  many  cases  of  fracture  of  the  thigh  in  children 
negatively,  without  splints,  all  apparatus  being  dispensed  with,  **  the 
child  being  laid  on  a  firm  bed,  with  the  broken  limb,  after  setting  it, 
bent  at  the  hip  and  knee  and  laid  on  its  outer  side."  (*  St.  Barth.  Hosp. 
Rep.,'  1867.)     I  do  not  recommend  this  practice,  although  it  cannot  be 
positively  bad,  having  regard  to  the  gentlemen  who  have  adopted  it, 
but  I  would  advise  instead  that  the  injured  limb  of  the  child  with  the  Vertical 
sound  one  be  flexed  at  a  right  angle  with  the  pelvis,  fixed  by  some  light  extension, 
splint  and  hoisted  upwards  to  some  cradle,  hook,  or  bar,  above  the  bed 
(Fig.  454) ;  by  these  means  the  weight  of  the  body  acts  as  a  constant 
counter-extending  force,  the  child  can  be  well 
looked  to  for  purposes  of  cleanliness,  and  a  Fro.  4W. 

good  result  may  be  expected.  At  Guy's  we 
have  had  excellent  results  by  this  practice. 

Splints  of  gutta  percha,  felt,  or  leather,  may 
be  used  with  the  weights  when  they  can  be 

applied ;    some    immoveable  apparatus   being  [^1 T  ^^         ImraoTeable 

adjusted  after  the  second  week ;    indeed,  in  I  p.     ^  bandage, 

some  cases  this  immoveable  apparatus  may  be 
applied  at  once,  care  being  taken  that  the 
limb  is  kept  well  extended  during  its  appli- 
cation and  setting ;  the  Bavarian  flannel  splint 
is  the  best  (Fig.  416). 

In  adults  also,  after  the  fourth  week,  this 
same  immoveable  apparatus  may  be  employed 
with  advantage,  the  patient  gaining  greater 
freedom.  Some  Surgeons  think  so  well  of  this 
plan  as  to  advise  its  use  in  fracture  of  the 
thigh  from  the  very  first.  Erichsen,  its  ablest 
advocate,  says  ('  Science  and  Art  of  Surgery,* 
p.  225)  "  The  starched  bandage  may  be  em- 
ployed in  most  cases.  The  limb  should  bo 
evenly  and  thickly  enveloped  in  a  layer  of 
cotton  wadding ;  a  long  piece  of  strong  paste* 
board  about  four  inches  wide  soaked  in  starch 

must  next  be  applied  to  the  posterior  part  of  the  limb  from  the  nates 
to  the  heel.  If  the  patient  be  very  muscular  and  the  thigh  large, 
this  must  be  strengthened,  especially  at  its  upper  part,  by  havincr 
slips  of  bandage  pasted  upon  it ;  two  narrower  strips  of  pastel 


oard  are 
now  placed  one  along  each  side  of  the  limb,  from  the  hip  to  the  ankle, 
and  another  shorter  piece  on  the  forepart  of  the  thigh.  A  double 
layer  of  starched  bandage  should  now  be  applied  over  the  whole  with 
a  strong  and  well- starched  spica  (Fig.  455) ;  it  should  be  cut  up  and 
trimmed  on  the  second  or  third  day  and  then  reapplied."  With  such 
an  apparatus  Erichsen  has  treated  many  fractured  thighs,  both  in 
adults  and  children,  without  confinexneat  to  bed  for  more  than  threft 


Fractore  of  the  femur  in 
a  child  treated  by  ver- 
tical exteniion. 
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SeparttioB 

•flower 

epiphjBis. 

SaaoQiin 

that  the  Joint 

kimplaciaed. 


TreatmeBt. 


Maybe 
impacted. 


or  four  dtijBt   and    without  the  slightest  shortening  or  detoradtf 

being  left.    The  points  to  be  especially  attended  to  are  that  the  bade 

splint  be  very  strong,  at  the  upper  put  ea- 

Fie.4£5.  pecially,  and  that  the  spica  be  weHl  and 

firmly  applied,  so  that  the  nip  and  the  whole 

of  the  pelvis  be  immoyeably  fixed. 

Practores  of  the  oondylea  necessarily  in- 
Tolve  the  joint,  and  these  may  be  tranavene^ 
oblique  or  vertical  (Fig.  456;.  In  subjects 
under  twenty-one  ihe  lower  eptpk^feit  Mojf 
he  eeparaied  Jirom  the  ehqfl,  thus  simulat- 
ing a  transverse  fracture  (Fig.  4561a). 

These  cases  are  serious  on  account  of  the 
joint  complication,  for  some  stiffhess  of  the 
joint  generally  follows,  but  not  alwa^; 
this  result  depending  upon  the  amount  of  in- 
fiammatory  action  that  takes  place  after 
the  injury.  When  the  head  of  the  tibia 
is  firactured  into  the  joint  the  same  ob- 
servations are  applicable.  In  these  cases 
the  posterior  splint,  as  suggested  by  Mac- 
Intyre  (Fig.  465),  is,  probably,  the  best»  the 
knee  being  slightly  flexed.  When  joint 
complication  exists  the  application  of  ice 
or,  probably,  some  leeches  may  be  required. 

In  exceptional  instances  the  upper  frag- 
ment of  bone  is  driven  into  the  lower,  thus 
giving  rise  to  an  impacted  fracture ;  these 
as  other  impacted  firacturesi  generally  do  well  by  simple  rest. 


From  Eriehaen. 


fis.4o(k 


Fio.  4o6a. 


Fractare  of  ihe  eoad  vies. 
Prep.  1300,  Guy's  Moa. 


Separation  of  the  epiphjaia. 
Frep.l210«s,Oay'aMua. 


In  all  these  cases  involving  joints  passive  motion  should  be  allowed 
at  the  end  of  five  or  six  weeks. 

Nathan  Smith,  of  New  York,  advocates  the  use  of  an  anterior  spHnt 
composed  of  a  single  piece  of  iron  wire  of  the  thickness  of  a  No^.  It 
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catheter,  which  is  carefully  bent  to  the  inequalities  of  the  limb  and 
fastened  to  it  by  means  of  strapping  and  bandages,  the  limb  being  sub- 
sequently suspended  to  the  ceiling  by  a  cord  connected  with  the  wire 
above  and  below  the  knee,  extension  being  made  through  this  cord, 
and  the  counter-extension  by  so  raising  the  foot  of  the  bed  as  to  tilt 
the  body  towards  its  head  (Fig.  466). 

In  fractures  of  the  lower  third  above  the  condyles,  where  the  gas-  Oflower 
trocnemii  muscles  tend  to  draw  the  lower  fragment  backwards  into  **""*• 
the  popliteal  space,  some  Su'*geons  prefer  the  use  of  the  inclined  plane, 
and  where  the  bones  cannot  be  otherwise  kept  in  apposition  it  is,  pro- 
bably, a  sound  practice.    But  what  I  believe  will  turn  out  to  be  a 
better  one  is  the  division  of  the  tendo  Achillis  and  the  use  of  the  long  DiTttion  of 
splint;  this  operation  paralysing  the  gastrocnemii,  and  thus  allowing  the  ?*S5ii- 
Surgeon  to  bring  the  bones  into  a  good  position  and  to  deal  with  them 
as  an  ordinary  fracture.     I  have  taught  this  for  the  last  twelve  years, 
but  have  had  only  one  opportunity  of  testing  its  value. 

Compound  fractures  of  the  thigh. 

These  are  desperate  accidents ;  they  take  place  in  the  proportion  of  Compound 
one  to  every  six  or  seven  cases  of  fracture  of  the  femur,  and  when  they  ^^*"* 
occur  half  the  patients  (j^ie.     They  should  be  treated  on  conservative 
principles  where  possible ;  that  is,  amputation  should  only  be  performed  Amputation 
when  the  soft  parts,  with  the  vessels  and  nerves,  are  so  injured  as  to  ***• 
forbid  any  reasonable  hope  being  entertained  of  recovery ;  in  young 
subjects  especially,  conservative  practice  should  have  full  scope ;  when 
any  doubt  upon  the  necessity  of  amputation  exists  the  Surgeon  had 
better  decide  upon  trying  to  save  the  limb,  although   in  the  old  an 
opposite  practice  should  be  adopted. 

Army  Surgeons,  however,  advise  the  propriety  of  practising  con- 
servatism for  gunshot  fractures  in  the  upper  third  of  the  thigh,  and 
amputation  for  all  fractures  of  the  middle  and  lower  thirds;  the  nature 
of  gunshot  injuries  to  those  parts  precluding  all  hope  of  a  natural 
recovery  ;  indeed,  all  modern  army  Surgeons — English,  American, 
French,  and  German — agree  upon  this  point,  and  endorse  Dupuytren's, 
Hennen's,  Larrey's,  and  Guthrie's  opinion,  that  in  gunshot  wounds  of 
the  thigh,  "  in  rejecting  amputation  we  lose  more  lives  than  we  save 
limbs,"  and  "  that  in  the  exceptional  cases  which  result  in  consolida- 
tion the  condition  of  the  limb  is  not  encouraging." 

Amputation  of  the  thigh  for  compound  fracture  is  most  fatal,  two 
out  of  three  cases  dying.  In  the  upper  third  of  the  thigh  the  mor- 
tality is,  indeed,  greater. 

It  is  from  this  fact  alone  that  army  Surgeons  have  advised  the  con- 
scrsative  treatment  of  compound  fractures  of  the  upper  part  of  the 
femur,  and  Mr.  Erichsen  has  been  led  to  assert  that  amputation  in  the 
upper  third  of  the  thigh  for  compound  fracture  is  an  unjustifiable 
operation. 

When  amputation  is  not  at  once  called  for,  the  wound  should  be 
thoroughly  cleansed ;  all  foreign  bodies  should  be  removed,  with  broken 
fragments  of  bone,  it  being  important  to  take  these  away  at  once ;  the 
projecting  portions  of  bone  should  be  excised,  bleeding  arrested,  and 
the  wound  sealed  with  blood,  compound  tincture  of  benzoin,  or  treated 
autiseptically,  a  splint  should  be  applied  at  once,  moderate  extension 
employed,  and  the  case  treated  on  general  principles. 


..4  .-uiiic  cases  ])i)tli  p.itdhe  are  bn 
tivoly  ;  in  rarrr  instancrs  tin- .'•aiin' pat«  Ihi  i 
oiico.  I  liavi-  had  Midi  a  ra<e  in  a  inau  in  wi 
broken  tuiei;  and  the  other  tliree  times;  u 
there  is  a  preparation  (Fig.  457)  troin  iny  fat 

Fio.  457. 


Maltiple  fnctare  of  patella.    Prep. 

the  bone  bad  been  broken  transversely  into  foi 
from  different  ii^juries  or  from  some  direct  force 
a  ligamentons  union. 
Maj  reiali        These  tranarerse  fractures  are  at  times,  altho 
^^J'^*^    of  direct  violence.    The  French  and  American  S 
to  be  so  Yery  frequently.    Direct  violence  to  tb 
numly,  however,  followed  by  what  is  called  a  star 
timnsvene  fracture,  and  in  these  cases  there  is  r 
of  the  fragments ;  in  the  transverse  the  scparat 
great*  this  fact  depending  upon  the  amount  of  m 
time  of  fracture.    This  separation  is  g^reatly  inc 
that  if  10  apt  to  take  place  into  the  knee-joint.  It 
the  leg,  both  before  union  has  taken  place  and  fo 
quea^t  and  from  a  yielding  of  the  ligamentous  ui 

is  very  f 
Fio.  457a.  often  m 
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is  little  more  than  a  fissure,  no  separation  will  be  found,  the  amount  of 
separation  being  determined  by  the  extent  of  laceration  of  the  flbrons 
and  tendinous  coverings  of  the  bone.     When  the  laceration  is  partial 
and  the  separation  slight,  there  is  a  better  hope  of  a  bony  or  close  union 
than  when  the  laceration  is  complete  and  the  separation  g^reat ;  for  it  Chaneterof 
shonld  be  known  that  union  by  bone  muy  take  place,  although  prob-  JJJ^J^ 
ably  but  seldom ;  that  union  by  strong  ligament,  with  about  half  an  "**"""'• 
inch  to  an  inch  of  sepamtion,  is  more  common;  but  that  non'Union  it 
not  rare.     William  Adam?,  in  the  '  Path.  Trans.,'  vol.  xiii,  tells  us  that» 
out  of  thirty-one  specimens  he  examined,  fifteen  were  examples  of  un- 
united  fracture,   twelve  of   true   ligamentous  union,  and  four  were 
doubtful.    In  the  ununited  the  separation  was  very  gn*^^^  ^^  ^^®  ^^* 
mentous  it  was  rarely  beyond  an  inch  and  a  half.    In  the  ununited  the 
separated  fragments  were  only  connected  with  each  other  by  a  single 
layer  of  fibrous  tissue. 

That  bono  union  takes  place  is  now  generally  recognised.    In  Prep.  Bodt 

121F*,  Guy's  Museum,  taken  from  my  father's  museum,  the  fact  is  well ' 

exempHHcHl.    A  vertical  section  of  the  bone  is  given  in  Fig.  458;  the 
specimen  has  been  fully  described,  with 
remarks,  by  the  late  Mr.  W.  King,  in 
the  *  Guy's  Hosp.  Rep.,'  series  i,  vol.  vi. 

In  the  starred  or  vertical  fractures 
osseous  union  is  generally  secured, 
these  cases  being  rarely  attended  with 
complete  laceration  of  the  periosteal 
or  fibrous  covering  of  the  bone. 

Treatment. — In  all  cases  of  frac- 
tured patella,  of  wlmtever  form,  a  long 
well-padded  postt»rior  splint,  extending 
from  the  tuberosity  of  the  ischium  to 
the  foot,  with  a  foot- piece,  should  at 
once  be  adjusted,  the  knee-joint  being 
left  uncovered  by  the  bandage.  To 
the  knee-joint  a  bag  of  ice  or  cold 
lotion  should  be  applie<l,  for  as  a  direct 
consequence  of  the  accident  blood  is  very 
apt  to  be  effused,  and  as  a  secondary 
efiect  synovial  infiammation  with  efiusion  is  almost  sure  to  ensue. 

It  has  generally  been  the  chstom  to  raise  the  heel,  with  a  view  of 
destroying  the  action  of  the  extensor  muscles,  but  it  is  now  more  gene- 
rally believed  that  these  muscles  are  already  paralysed  by  the  fracture, 
and  that  no  good  is  derived  from  such  a  measure ;  as  a  consequence  the 
horizontal  position  of  the  limb  is  generally  employed,  the  body  being 
raised.  At  the  same  time  the  fragments  should  be  brought  together 
as  much  as  possible  by  the  fingers  of  the  Surgeon.  Whether  they  should 
be  retained  by  any  apparatus  is  a  moot  point ;  although  to  do  so  before 
the  joint  itself  has  recovered  from  the  effects  of  the  injury,  whilst  blood 
exists  to  any  extent,  or  the  synovial  capsule  is  distended  with  in-« 
flammatory  eflfusion,  is  not  wise  ;  for  any  attempt  to  draw  the  bones 
together  can  only  result  in  tilting  forwards  the  surfaces  that  are  required 
to  be  brought  into  apposition,  with  no  good  effect. 

For  a  few  davs,  therefore,  till  all  inflammatory  action  has  subsided,  Bsst 
the  Surgeon  should  rest  satisfied  by  simply  pressing  the  partt  to^^Ms^ 


Anterior  surface.      Vertical  ssetion. 
Fracture  of  patella  united  by  bone. 


Blevatkmof 
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with  his  fingers,  and  when  this  result  has  been  secured  tiie  two  por- 
tions may  be  drawn  together  by  means  of  strips  of  plaster  diagonally 
applied,  or  of  india-rubber  bands,  covered  with  wash  leather,  attached 
to  hooks  which  have  been  inserted  at  intervals  of  an  inch  on  either  side 
of  the  splint  (Fig.  469). 

Fio.  459. 


M^lgaigne's 
hooks. 


Bararian 
•plint. 


Componnd 
fraetnres  of 
patella. 


Dunnage's  splint 

Malgaigne's  hooks,  which  are  composed  of  four  claws  drawn  together 
by  a  screw,  are  much  employed,  and  are,  doubtless,  effectual,  bat  from 
the  fact  that  they  penetrate  the  soft  parts  and  painfully  and  forcibly 
draw  the  broken  fragments  together  they  are  objectionable. 

As  soon  OS  all  inflammatory  action  of  the  joint  has  subsided,  and  the 
bones  are  fairly  in  position,  some  apparatus,  such  as  the  immoveable 
flannel  Bavarian  splint,  may  be  applied,  the  patella  being  left  exposed 
or  not,  as  the  Surgeon  may  think  fit.  When  the  bone  is  bandaged 
over,  care  must  be  taken  not  to  press  upon  it,  for  I  have  known  secondary 
suppuration  to  take  place,  with  necrosis,  and  joint  complication  of  a 
serious  nature  thus  ensue.  Erichsen  uses  the  starch  bandage  as  a  rule 
in  these  cases,  and  speaks  highly  of  it.  He  fixes  on  at  first  a  pad  above 
the  fractured  bone,  with  a  figure-of-8  bandage.  Whatever  apparatus 
is  employed  it  should  be  kept  on  for  five  or  six  weeks  at  least,  and 
after  that  it  may  be  removed,  some  light  leather  or  felt  casing  being 
substituted.  To  allow  the  patient  to  flex  the  limb  under  three  months 
is  a  hazardous  proceeding,  for  the  united  ligament  is  sure  to  be  stretched 
and  elongated,  and  the  limb  weakened.  A  good  leather  knee-cap  should 
be  worn  permanently  after  this  accident. 

It  must  be  added,  however,  that  even  with  great  separation  of  the 
fragments  a  very  useful  limb  is,  as  a  rule,  secured. 

Compound  fractures  of  the  patella. 

These  are  grave  accidents,  one  fourth  of  the  cases  dying ;  when  ex- 
tensive they  demand  amputation.  In  healthy  subjects,  or  in  three 
fourths  of  the  cases,  a  good  recovery  may  be  secured.  Poland,  in  an  able 
paper  read  before  the  Med.  and  Chir.  Society,  1870,  gave  an  analysis 
of  85  such  cases,  and  concluded  by  advising  that  in  all  cases  we  should 
attempt  to  save  the  limb,  and  adopt  the  ordinary  treatment  as  for 
simple  fractures  of  the  patella,  whether  comminuted  or  otherwise. 
The  wound  should  bo  accurately  closed  by  sutures;  strapping  and 
relays  of  ice  should  be  constantly  used.  When  suppuration  sets  in  we 
must  not  hesitate  to  make  free  incisions  into  the  joint;  amputation  is 
only  to  be  resorted  to  when  the  powers  of  the  patient  fail  to  repair 
the  ii\jured  joint.  Detached  fragments  of  bone  had  better  be  removed 
at  once. 
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Oat  of  tho  85  cases  there  were  20  deaths,  and  65  recoveries;  in  81 
with  more  or  less  complete  anchylosis,  in  20  with  movement,  4  were 
resected  and  5  amputated.  The  joint  suppurated  in  43  out  of  the  65 
cases  of  recovery,  and  in  all  the  fatal  cases. 

Fractures  of  the  Leg. 

These  arc  about  twice  as  frequent  as  those  of  the  thigh.    At  Guy's  Fnctnrea  of 
1090  cases  were  admitted  in  six  years,  against  541  of  the  thigh  and  leg- 
of  these  202,  or  one  fifth,  were  compound ;  of  the  simple  cases  not  one  Statistics, 
per  cent,  died  from  all  causes ;  of  the  compound,  27  per  cent.  died. 

Both  bones  are,  as  a  rule,  fractured;  the  fibula  alone  is  broken  in  Both  bones 
about  one  case  in  six,  and  the  tibia  in  about  one  in  seven ;  Lonsdale's  ff^f"^^ 
statistics  indicate  these  points.    These  fractures  are  more  commonly        ^'* 
met  with  in  adult  than  in  child  life. 

In  fractures  of  both  bones  those  of  the  upper  half  are  usually  the 
result  of  direct  violence ;  fractures  of  the  lower  half  of  indirect,  such 
as  the  twisting  of  the  foot  or  leg  from  a  fall  or  jump. 

In  fractures  of  the  tibia  alone  the  line  of  fracture  is  frequently  FVsctureof 
transverse,  and  from  this  cause  there  is  sometimes  difficulty  in  making  ^i^i*- 
the  diagnosis ;  the  nearer  the  fracture  is  to  tho 
knee  the  more  transverse  the  line.  Those  frac- 
tures are  mostly  from  direct  violence.  They 
may  so  unite  as  to  leave  no  external  trace  of 
injury;  indeed,  they  may  be  attended  with  so 
little  displacement  that  the  lino  of  the  bone 
is  never  broken.  I  have  seen  more  than  ono 
patient  walk  upon  the  fractured  limb  directly 
after  tho  accident,  and  in  one  case  the  man  went 
up  a  whole  flight  of  stairs  to  his  ward  with  but 
a  slight  limp.  In  another,  under  care  in  1874,  a 
woman  with  a  fractured  tibia  and  fibula  went 
about  for  one  week.  In  a  medico-legal  point 
of  view  these  facts  are  important.  When  the 
shaft  has  been  separated  at  its  upper  epiphysis 
some  arrest  of  growth  may  take  place ;  such 
a  result  is  illustrated  in  Fig.  460. 

Fracture  of  the  fibula  alone  is  more  common 
than  that  of  the  tibia,  particularly  in  its  lower 
third.  In  tho  upper  two  thirds  the  fracture  is 
usually  caused  by  direct  violence;  in  the  lower 
third  by  indirect,  such  as  a  lateral  twist  of  the 
foot ;  when  with  it  the  foot  is  displaced  out- 
wards, its  outer  edge  being  raised,  the  acci- 
dent is  known  as  •'  Pott's  fracture  "  (Fig.  405). 
As  often  as  not  it  is  associated  with  a  forcible 
eversion  of  the  foot.    In  this  fracture,  with 

pedal  inversion,  tite  extremity  of  the  tibia  is  mostly  broken  off.  In 
fracture  with  eversion,  or  Pott's  fracture,  the  external  lateral  liga- 
ment remains  entire,  the  force  being  concentrated  against  the  fibula 
from  two  to  three  inches  above  the  malleolus.  Displacement  of  the 
foot,  however,  is  not  necessarily  an  attendant  upon  the  fracture ;  it 
seems  to  be  the  result  of  some  continuation  of  the  primary  frac- 
turing force  or  of  some  additional  force,  such  la  \bBX  ^1  vcL«itiu^\K^ 


Arrest  of  ffrovth  in  iliaft  of 
rif(bt  tibia  a  inch),  with 
bowin|;  of  fibula,  follow-  Pott'g 
ing  iignry  to  npp«r  epi-  f„jcture. 
phyui  two  Tears  before,  ""*'*'"«^- 
in  child  act.  8. 
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or  both 
bones. 


Tendency. 
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to  walk.  In  the  indirect  fractnre  the  line  of  fractore  !•  prdbaUy 
oblique,  the  obliquity  being  detennined  by  the  direction  of  tlw 
force. 

DiagnoiiB. — In  fracture  of  either  of  the  leg-bonei  alone,  tfaedlagnody 
may  be  somewhat  difficult,  and  more  particularly  when  no  diaplftoe- 
ment  is  present.  Crepitus  may  at  times  be  made  out  by  a  forcible 
attempt  to  move  or  bend  the  lower  fragments  or  by  some  sudden  inrer- 
iion  or  eversion  of  the  foot,  but  the  Surgeon  should  be  careful  in  doing 
this  not  to  do  harm ;  local  pain,  however,  caused  by  pressure  witii  the 
thumb  over  the  scat  of  fracture,  is  a  valuable  help  to  diagnotif  in  tbeae 
as  in  all  other  kinds  of  fracture. 

Protracted  or  repeated  examinations  of  the  injured  limb  are  always 
to  be  avoided,  for  they  only  add  to  the  mischief. 

Tbeatmbnt. — In  fractures  of  either  of  these  bones  a  natural  aplint 
is  always  found  in  the  sound  bone,  consequently  any  shortening  or 
deformity  rarely  follows  the  accident.  What  the  Surgeon  has  to  do 
is  simply  to  apply  some  splint — to  ensure  rest  to  the  broken  bone  and 
to  the  muscles  that  move  the  foot — to  the  inside  of  the  leg  when  the  fi- 
bula is  broken  (Fig.  461),  and  to  the  outside 
when  the  tibia  (Fig.  462)  is  fractured,  the 
J  splints  having  a  foot-piece.  In  fractures  of  the 

I^A|      i  ^,  ^  ..  ^^  '     the  lower  third  of  the  fibula  the  foot  may 

■r  'i  ||}  ■  i  be  drawn  inwardSythe  bandage  being  applied 
Jt^  \  j't  i  .  jfj  from  without  inwards,  but  in  many  in- 
stauccs  nothing  more  is  called  for  than 
absolute  rest.  In  other  cases  a  thick  pad 
is  often  of  use  opposite  the  seat  of  fracture. 
In  no  case  should  the  bandage  cover  the 
fracture.  After  the  lapse  of  a  few  days,  or 
at  most  a  week,  when  all  swelling,  with 
other  evidence  of  local  injury  has  subsided, 
the  limb  may  with  advantage  be  put  up  in 
some  immoveable  apparatus. 

In  cases  of  Pott's  fracture,  or  dislocation 
of  the  foot  outwards  with  fractured  fibula. 
Pott  used  to  place  the  patient  on  the  af- 
fected side,  with  the  injured  limb  flexed, 
fixing  the  leg  upon  an  outside  splint ;  an 
inner  splint  being  likewise  very  usually 
applied.  A  better  plan  is,  however,  found 
in  the  posterior  and  two  lateral  splints, 
with  a  swing,  as  seen  in  Fig.  464,  this  mode  of  swinging  the  limb 
being  a  very  good  substitute  for  Salter's  swing  (Fig.  466). 

Fractures  of  both  bones  occur  in  every  variety ;  the  most  common  is 
a  transverse  one,  about  three  inches  above  the  ankle,  but  every  form 
of  oblique,  dentated,  comminuted,  and  vertical  fracture  is  met  with 
(Fig.  412).  When  near  the  joints  the  vertical  is  by  no  means  rare 
into  the  joint.  The  Surgeon,  in  his  first  examination  of  the  fractured 
limb,  should,  if  possible,  make  out  the  line  of  obliquity  of  the  frac- 
ture and  the  tendency  one  or  other  of  the  fragments  may  have  to  ride 
in  any  one  direction,  always  observing  the  utmost  gentleness  In  his 
manipulation. 
In  transverse  fractures  there  is  rarely  deformity ;  in  the  oblique  it 
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is  a  common  result— the  lower  fragment  being  rotated  oatwards,  from 
the  great  tendency  the  foot  has  towards  eversion. 

The  symptoms  of  fracture  of  the  leg  are  too  plain  to  be  overlooked.  Symptoms. 
The  tibia  being  a  superficial  bone,  any  solution  of  continuity  or  devia- 
tion of  the  line  of  its  spine  is  readily  made  out,  the  nature  of  the  acci- 
dent, loss  of  power,  deformity,  and  crepitus,  helping  the  diagnosis. 
In  fractures  near  the  joint  it  may  at  times  be  difficult  to  make  out 
whether  the  bone  is  fractured  into  the  joint  or  not,  and  when  a  doubt 
exists  caution  in  prognosis  and  treatment  is  to  be  observed.  In  frac- 
tures close  to  the  ankle,  accompanied  with  displacement,  dislocation 
may  be  roughly  simulated,  but  the  slighest  care  ought  to  detect  the 
true  nature  of  the  case ;  the  facility  with  which  the  displacement  of 
the  parts  is  rectified,  the  fact  that  the  malleoli  retain  their  normal 
relative  position  with  the  foot,  and  that  the  ankle-joint  moves  with 
facility,  should  suffice  to  prove  that  the  displacement  is  due  to  broken 
bones  and  not  to  dislocation  of  the  joint.  When  the  lower  epiphysis  Separation  of 
of  the  tibia  is  displaced  with  the  foot,  there  may  be  some  difficulty  in  epiphysis, 
making  out  the  true  state  of  the  case,  but  such  an  accident  can  only 
occur  in  children;  it  will  appear  as  a  transverse  fracture,  but  with  no 
sharp  edge  of  bone,  as  is  usual  in  fracture,  and  replacement  of  the  dis- 
placed fragments  will  not  give  rise  to  the  ordinary  crepitus  of  broken 
bone,  but  to  a  more  subdued  sensation. 

When  a  wound  complicates  the  case  the  diagnosis  is  readily  made. 

Teeatment. — It  is  wise,  in  fracture  of  the  leg,  as  of  other  bones,  to  Treatment, 
"set"  the  fracture,  and  to  put  the  injured  limb  into  the  right  position 
with  good  splints  as  soon  as  possible. 

In  a  general  way,  for  fractures  of  the  lower  two  thirds  of  the  bones 
the  best  apparatus   is  a  straight,  fiat,  and  not  too  broad,  metal  or 
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Process  of  setting  a  fructure  of  tlie  leg. 

wooden  posterior  splint  (Fig.  463),  with  a  rectangular  foot-piece  and 
two  broad  lateral  splints  (Fig.  464),  all  being  well  padded  and  firmly 
fixed  by  broad  strips  of  strapping,  broad  bands  of  inelastic  webbing, 
or  bandages,  the  seat  of  fracture  being  left  exposed,  if  possible,  for 
observation.  In  Fig.  464  the  whole  apparatus,  is  illustrated  with  an 
interrupted  splint  as  for  compound  fracture.  In  reducing  a  fracture 
of  the  leg  the  knee  should  be  partially  flexed  or  held  by  an  assistant^ 
the  Surgeon  manipulating  the  lower  portion  (Fig.  463). 


iU 
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During  the  putting  up  of  the  fracture  the  limb  is  to  be  kept  extended 
and  the  broken  bones  should  bo  maintained  in  position,  it  being  a  good 
plan  to  fix  the  foot  and  limb  at  first  to  the  posterior  iplinty  and  then 
sabfleqneutly  to  apply  the  lateral.  The  lee  should  afterwards  idwaja 
be  slung  to  a  cradle  by  bandages  (Fig.  464),  or  Saltei^s  cradle  maj  be 
used  (Fig.  465),  and  when  any  wound  in  the  soft  parts  exists,  as  in 
compound  fracture,  the  corresponding  lateral  spUnt  shoold  be  in« 
terrupted,  as  shown  in  Fig.  464. 

Fio.  464. 


Apparat]X8  for  fixing  and  twinging  a  fracture  of  the  leg. 
When  the  fracture  is  close  to  the  ankle-joint  and  any  difficulty  is  ex- 
Tio.  465. 


INTisiou  of 

tendo 

AehJUh. 


Maclntyre'a  splint  and  Salter's  swing. 

perienced  in  keeping  the  broken  bones  in  position,  from  the  spasmodic 
action  of  the  tendo  Achillis,  the  tendon  should  be  divided,  this  simple 
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operation  at  once  allowing  the  Surgeon  to  tid^xut  the  parts  with  admirable 
fucility,  and  rendering  the  retentive  apparatus  of  real  Tfdae,  while  it  also 
allows  natural  processes  of  repair  to  go  on  uninterruptedly,  the  divided 
tendon  and  broken  bones  undergoing  repair  together. 

When  the  fracture  is  near  the  knee  or  into  it,  a  posterior  splint, 
such  as  that  of  Maclntyre  or  Amesbury,  may  be  employed ;  indeed,  some 
Surgeons  employ  this  splint  for  most  fractures  of  the  leg  (Fig.  465). 

In  setting  any  fracture  of  the  leg  the  opposite  limb  should  be  ex-  Thei 

posed  as  a  guide,  the  Surgeon's  aim  being  to  place  the  injured  one  in  ^S/*  • 
a  like  position,  an  inquiry  having  been  made  as  to  the  existence  of  any  '"^ 
natural  or  acquired  deformity  to  prevent  error.  The  foot  should  gene- 
rally be  placed  at  right  angles  with  the  leg,  with  the  sole  flat  to  the 
foot-piece,  care  being  observed  that  the  heel  does  not  fall  and  the 
lower  frafrment  of  bone  consequently  tilt  upwards;  the  heel  should 
also  be  well  protected  from  pressure,  and  the  foot  generally  be 'covered 
and  protected  with  cotton-wool.  "Take,  therefore,"  writes  Paget 
('  Lancet,*  Feb.  27, 1869), "  the  foot-piece  of  the  splint  as  the  guide  for 
the  position  of  the  foot ;  and  if  you  do  but  see,  in  the  management  of 
fractures  of  the  leg,  that  the  foot  of  the  patient  and  the  foot-piece  of 
the  back  splint  fairly  correspond,  it  is  hardly  possible  for  the  limb  to 
fall  into  any  defective  method  of  repair.  Correspondence  between  the 
uxis  of  the  foot  and  of  the  foot-piece  ensures  that  there  shall  be  no 
rotation  or  version,  either  outwards  or  inwards.  Then,  again,  you 
should  be  careful  that  the  foot  touches  the  foot-piece  by  the  three 
balls  of  the  sole — the  ball  of  the  heel,  the  ball  of  the  great  toe,  and  the 
ball  of  the  little  toe." 

Dr.  Shrimpton,  of  Paris,  acting  upon  Dr.  Nathan  Smith's  suggestion  The  a 
of  an  anterior  wire  splint,  has  applied  it  to  fractures  of  the  leg  with  ^"^  •?!»>»'. 
success.    He  employs  a  splint  composed  of  double  wires  one  inch  and 
u  hair  apart,  held  together  by  four  transverse  bars,  and  applied  by  means 
FIO.40G. 


KatliaB  Smith's  interior  wire  lUspeDtion  splint  with  Dr.  Shrimpton's  modifleatkm 
of  it  below. 

of  straps  to  the  front  of  the  leg,  as  illustrated  in  Fig.  466  (*  Lancet,* 
1872),  the  limb  being  subsequently  slung  in  a  vertical  direction,  much  as 
Esmarch  slings  his  patient's  leg  in  diseise  of  or  after  operations  u^tl 
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Immoreable  the  ankle.  After  the  limb  hae  l)een  kept  in  splints  for  about  a  montfa 
Appvatu.  gome  immoveable  apparatus,  such  as  the  flannel  Bavarian  (Fig.  416X>  nuijT 
be  substituted  and  the  patient  allowed  to  get  up,  moving  aboat  with 
crutches  for  another  montb.  When  there  is  little  or  no  diwlacemeBt 
and  little  swelling,  as  soon  as  the  immediate  effects  of  the  iojnrj  have 
passed  away  the  immoveable  splint  may  be  applied  at  once^  that  ia  after 
the  first  week,  the  wants  of  the  individual  case  being  the  only  guide  lo 
its  treatment.  When  the  bones  are  comminuted  and  some  looao  por- 
tion has  a  tendency  to  ride  or  rise  out  of  its  position  the  application  of 
a  pad,  with  enough  local  pressure  to  keep  the  parts  in  position,  may  be 
employed.  When  much  effusion  of  blood  or  local  action  takes  place  ice 
or  cold  lotion  may  be  used  as  an  application.  Constitutional  aymptoma 
are  to  be  treated  as  they  arise. 

Compound  fractures  of  the  leg  are  to  be  adjusted  in  the  same  way  as 
the  simple,  care  being  taken  to  have  an  interruption  in  the  splint  cor- 
responding to  the  wound  (Fig.  464).  When  the  wounds  are  extensive 
the  posterior  hollow  splint  of  Maclntyre,  or  any  of  its  modifications^,may 
be  used  with  advantage. 

When  the  bones  are  comminuted  the  loose  pieces  should  be  re- 
moved, the  wound  cleaned  and  then  sealed  with  a  pad  saturated  with 
blood,  the  compound  tincture  of  benzoin  or  Lister*s  carbolic  acid*  as 
already  described ;  at  a  later  period  of  the  case,  when  inflammation  and 
suppuration  take  place  about  the  seat  of  fracture,  a  free- incision  ahould 
be  made  down  to  the  bone,  and  dead  bone  removed ;  this  operation 
giving  relief  to  pain  and  expediting  recovery. 

When  the  injury  to  the  soft  parts  is  great,  and  the  large  vessels  are 
involved,  or  the  joint,  amputation  may  be  called  for. 

About  one  in  every  three  cases  of  fracture  of  the  leg  is  compound, 
the  average  mortality  of  the  compound  being  also  about  one  in  three. 
Of  those  amputated  about  60  per  cent,  are  fatal. 

When  amputation  is  called  for,  a  primary  operation,  that  is,  during 
the  first  three  days,  is  belter  than  a  later  one. 

Fractures  of  the  foot,  commonly  the  result  of  some  crushing  force,  are 
always  serious,  on  account  of  the  injury  the  8oft  parts  have  sustained  in 
common  with  the  bones.  When  not  so  complicated  severe  fractures  of 
the  bones  of  the  foot  will  recover  by  rest  and  the  application  of  cold 
lotions,  &c.,  as  well  as  other  hones. 

Fracture  of  the  os  calcis  from  a  fall  from  a  height  may  occur  ;  it  is 
seldom  associated  with  any  displacement,  and  undergoes  good  rejNiir 
when  natural  processes  are  left  to  themselves.  In  exceptional  cases  the 
broken  fragment  may  be  drawn  up  by  the  action  of  the  gastrocnemii 
muscles,  and  under  such  circumstances  the  leg  must  be  kept  flexed  aud 
the  foot  extended  to  keep  the  fragments  in  position  by  some  outside 
splint.  Under  these  circumstances,  however,  the  foot  rarely  recovers 
completely  its  natural  use. 
Of  the  Fractures  of  the  astragalus  also  occur  from  some  fall  or  violence,  and 

attiagaliu.  they  are  often  compound.  I  had  a  case  some  years  agro  in  which  the 
upper  surface  of  the  bone  with  its  head  was  split  off  and  forced  through 
the  skin,  and  a  second  in  which  the  bone  was  crushed  into  fragments 
and  extruded  from  below  the  external  malleolus.  In  the  former  case 
the  soft  ]>art3  were  so  injured  that  amputation  was  performed ;  in  the 
latter  recovery  took  place  hy  natural  processes,  with  a  stiff  but  good  libm. 

Simple  fracture  may,  however,  occur,  but  it  is.difficult  to  diagnose. 
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particularly  when  no  displacement  coexists.  I  am  disposed  to  think  it 
is  more  common  than  is  supposed.  I  have  had  occasion  in  two  cases  to 
remove  the  whole  of  the  necrosed  upper  articular  surface,  with  half  the 
thickness  of  the  astragalus,  from  boys  who  had  had  acute  inflammatioH 
of  the  bone  and  joint,  following  an  injury,  and  in  both  good  results  took 
place.  The  piece  I  removed  in  both  instances  looked  as  if  it  had  Ufeen 
fractured,  and  had  subsequently  died. 

Compound  fracture  of  the  metatarsal  and  phalangeal  bones  are  to  be  Compouad 
treated  on  ordinary  principles,  the  immediate  dressing  of  the  wounds  fracture 
with  the  compound  tincture  of  benzoin  to  exclude  all  air  and  place  ^.Jurius 
the  wound  as  much  as  possible  under  the  condition  of  a  subcutaneous  and 
one,  being  very  advisable.     When  parts  irreparably  injured  are  to  be  phalanges, 
taken  away  no  healthy  structures  are  to  be  sacrificed  in  order  to  perform 
a  second  operation. 

COMPLICATED  FBACTUBES. 
Eztravasation  of  Blood. 

Fractures  are  very  often  complicated  with  extravasation  of  bloody  and  Extra  vaia- 
it  is  a  difficult  thing  to  decide  in  any  given  case  whether  the  blood  comes  *"*?  of  Wood 
from  an  ai-tery  or  a  vein.  In  compound  fractures  the  difficulty  of  diagnosis  ^°        "*** 
is,  however,  less  than  in  the  simple,  for  the  florid  character  of  the  flowing  Arterial 
blood,  its  pulsatile  stream  and  capability  of  being  arrested  by  pressure  on  ^'^ood. 
its  cardiac  side,  indicate  its  source ;  but  in  simple  fractures  the  difficulty 
is  very  great,  particularly  when  the  limb  is  simply  distended  with  blood 
and  no  pulsation  in  the  swelling  exists.  When  the  vessels  below  the  seat 
of  injury  pulsate  naturally  the  blood  has  probably  a  venous  origin,  but 
when  the  pulsation  is  not  felt  there  is  no  reason  to  run  to  the  conclusion 
at  once  tlnit  arterial  laceration  has  taken  place,  for  the  arteries  may  be 
simply  pressed  upon  by  the  efl'used  blood.  When  the  swelling  itself  pul- 
sates the  diagnosis  is  simplified,  for  such  pulsation  generally  means  that 
a  traumatic  aneurism  has  formed,  and  that  some  large  artery  has  been 
ruptured. 

In  a  clinical  point  of  view  happily  the  question  is  not  a  very 
material  one,  for  Surgeons  are  now  tolerably  well  agreed  as  to  the  prac- 
tice to  be  pursued. 

Teeatmknt. — In  compound  fractures  the    injured  vessel  is  to  bo  Treatment  of 
tied  or  twisted,  the   wound    being   enlarged   for   the   purpose  when  ?*"y^""^*|, 
necessary.     Where  such  a  practice  is  impossible,  and  the  nature  of  the  rupture  of 
fracture  and  condition  of  the  soft  parts  around  render  it  probable  that  w  artery, 
the  limb  may  be  saved,  the  main  artery  may  be  tied  higher  up,  as  frac- 
tures heal  well  with  a  diminished  supply  of  blood.     Years  ago,  when  a 
student,  I  remember  a  case  of  Mr.  Bransby  Cooper's,  in  which  a  com-  Caaei. 
pound  fracture  of  the  leg  was  complicated  with  a  laceration  of  the 
femoral  artery.     The  artery  was  secured  at  the  seat  of  injury,  and  repair 
went  on  well  in  all  respects ;  as  well,  indeed,  in  the  fracture  as  in  any 
case  I  ever  witnessed.    Mr.  Bransby  Cooper  has  also  recorded  in  bis 
'  Surgical  £ssays '  a  case  of  fracture  of  the  femur  in  which  the  femoral 
artery  was  ligatured  for  a  ruptured  popliteal  artery,  and  in  which  re- 
covery took  place  in  six  weeks. 

In  the  autumn  of  1873  a  youth,  set.  I8»  casne  under  my  care  with  a 
compound  fracture  of  the  condyles  of  the  humerus  into  the  elbow-joint, 
and  an  injury  to  the  brachial  artery,  about  its  center  v^^Oa\)^.  \c^ 
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ftrresfe  all  circulation  tliroi^rh  it.  The  woand  into  the  joint  wae  an 
extensive  one,  but  as  my  dresser  had  sealed  it  well  before  I  saw  it  I 
thooght  it  wise  to  leave  the  case  to  nature.  The  man  went  od  well, 
without  one  bad  symptom,  and  left  the  hospital  with  a  moveable  joints 
and  I  am  disposed  to  attribute  the  weU-d(nng  of  thia  caie  to  tha  faofe 
thi^  the  brachial  artery  was  obetmcted. 

When,  however,  the  condition  of  the  limb  at  the  seat  of  ftactore  ii  fQeh 
as  to  forbid  any  hope  of  its  recovery  being  entertained,  primary  ampa- 
tation  had  better  be  performed ;  altiiough  when  a  donbt  as  to  the  pfolia- 
bility  of  the  limb  being  saved  is  present,  the  artery  most  be  seemd  in 
the  wound  or  above ;  amputation  being  then  performed  as  a  seoondaij 
operation  should  the  attempt  to  save  the  limb  fkil;  the  chances  of  a 
saccessf  ul  result  in  primary  and  secondary  amputation  being  aboot  eqoaL 

In  iimple  fraeturet  when  the  effusion  of  blood  is  great,  and  no  pul- 
sation exists,  the  expectant  treatment  is  the  right  one  to  adopt ;  that 
is,  the  limb  is  to  be  kept  at  rest  and  elevated*  and  cold  applied ;  in 
exceptional  cases  some  pressure  is  of  value.  When  {pulsation  is 
present,  and  it  is  clear  that  arterial  laceration  has  taken  place,  the 
same  practice,  in  a  large  number  of  cases,  ought  also  to  be  adopted, 
for  every  hospital  Surgeon  is  aware  that  these  cases  often  do  well 
under  such  treatment.  I  can  recall  several  where  it  was  as  dear  aa 
symptoms  could  make  it  that  fracture  of  the  bones  of  the  leg  with 
severe  arterial  laceration  existed,  and  yet  a  good  recovery  ensued.  To 
cut  down  at  the  seat  of  injury  and  secure  the  wounded  artery  is  a  prac- 
tice which  no  one  at  the  present  day  advocates,  although  John  Bell  laid 
it  down  as  a  law  that  such  a  rule  should  be  followed;  but  to  do  so  above 
the  seat  of  injury  is  one  that  commends  itself  to  the  Surgeon'e  at* 
tention,  when  it  is  clear  that  some  treatment  is  called  for  in  the  wounded 
vessel,  and  that  the  fracture  and  parts  around  are  progressing  tovrards 
recovery.  When  gangrene  of  the  limb  threatens,  it  would  be  as  un« 
scientific  as  useless  to  adopt  the  practice ;  amputation,  under  such  cir- 
cumstances, is  alone  applicable. 

By  way  of  summary,  it  would  appear  that  in  compound  fracture, 
complicated  with  arterial  hsemorrhage,  the  vessel  is  to  be  secured  in  the 
wound  if  possible,  or  above  it  when  such  a  practice  cannot  be  carried 
out,  and  amputation,  primary  or  secondary,  is  to  be  alone  had  recourse 
to  when  the  local  injury  forbids  any  hope  of  recovery. 

In  simple  fracture  the  expectant  treatment  is,  as  a  rule,  to  be 
adopted,  the  artery  being  secured  above  the  fracture  when  interference  is 
absolutely  demanded  from  the  progressive  character  of  the  hsemorrhage; 
and  amputation  had  recourse  to  when  gangrene  of  the  limb  follows;  pres- 
sure upon  the  artery  is,  however,  a  practice  that  demands  attention. 

In  exceptional  cases  it  may  be  expedient  to  cut  down  upon  the 
wounded  vessel  at  the  seat  of  injury. 

Fractures  implicating  Joints. 

These  are  always  grave  injuries.  In  simple  fractures  the  worst  effect 
that  is  usually  to  be  looked  for  is  some  stiffness  or  anchylosis  of  the 
articulation ;  although  this  result  is  not  constant,  a  moveable  one  not 
rarely  being  secured ;  as  a  matter  of  precaution,  however,  the  Surgeon 
should  warn  the  patient  of  the  risk,  and  be  careful  always  to  put  the 
fracture  up  and  fix  the  limb  in  the  most  useful  position  for  a  stiff  joint ; 
in  such  cases  passive  movement  of  the  joint  should  be  commenced  after 
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the  expiration  of  five  weeks.  Such  cases  require  very  caref  al  treatment, 
absolute  immobility  of  the  injured  boue  and  articulation  being  essen- 
tial points  to  be  observed,  and  the  joint,  if  inflamed,  treated  upon 
ordinary  principles. 

Compound  fractures  into  joints  are  amongst  the  most  serions  cases  Componxid 
the  Surgeon  has  to  treat,  and  in  the  lower  extremity  they  too  often  fr«cturc  into 
require  amputation.     In  the  knee-joint,  when  the  wound  is  great  and  ^      * 
fracture  severe,  to  remove  the  limb   is  the  best  practice,  although  Into  knee, 
exceptional  cases  are  on  record  in  which  excision  has  been  employed. 
In  less  severe  examples  an  attempt  to  save  the  member  may  be  made, 
secondary  amputation  being  performed  should  ilUsuccess  follow;  the 
same  rules  are  applicable  in  these  cases  as  in  wounds  of  joints,  a  simple 
fissure  of  bone  adding  but  little  to  the  danger ;  severe  comminution, 
however,  reduces  the  prospects  of  success  to  a  minimum. 

In  compound  fracture  into  the  ankle-joint,  without  displacement,  no  Ankle, 
operation  is  called  for ;  as  a  rule,  good  results  are  obtained  by  con- 
servative treatment. 

In  compound  fracture  of  the  shoulder-  and  elbow- joints,  amputation  is  Shoulder  and 
rarely  called  for,  unless  the  parts  are  irreparably  crushed,  or  the  patient  elbow, 
is  so  old  as  to  forbid  any  hopes  being  entertained  of  recovery.  In  many 
cases  excision  should  be  undertaken,  it  being  a  wiser  practice  to  excise 
the  articulation  at  once,  with  the  view  of  securing  movement,  than  to  look 
for  a  recovery  by  natural  processes  where  anchylosis  must  be  expected, 
unless,  indeed,  the  wound  is  small  and  the  injury  to  the  bones  slight. 

In  compound  fracture  of  the  wrist  no  operation  is,  as  a  rule,  called  for. 

By  way  of  summary,  compound  fractures  into  joints  are  to  be  re-  8n«nitry. 
garded  much  as  cases  of  wounded  joint,  and  are  to  be  treated  accord- 
ingly, the  amount  of  bone  comminution  and  displacement  having  an 
important  influence  in  determining  the  question  and  nature  of  operative 
inttirfereuce,  should  any  such  be  called  for. 

In  large  joints,  where  excision  is  inexpedient  or  dangerous,  amputation 
must  be  had  recourse  to ;  in  others,  where  excision  is  a  sound  operation,  it 
should  be  preferred.  In  the  ankle  or  wrist-joint,  where  the  articular  ends 
of  the  bones  project,  they  should  be  removed,  except  in  young  subjects. 

Comminntion  of  bones  is  a  complication  that  requires  a  few  observa-  Commination 
tions,  although  in  timple  fractures  it  does  little  more  than  render  ^  bones. 
difficult  the  treatment  of  the  case  and  increase  the  risk  of  some  short- 
ening or  deformity.  When,  however,  it  is  the  result  of  a  blow  from  a 
"  spent  ball,"  or  other  projectile,  the  comminution  may  be  very  great, 
and  the  bone  with  the  soft  parts  much  contused ;  the  danger  of  the 
c^^c  under  these  circumstances  is  much  aggravated,  not  only  from  the 
direct  effect  of  the  injury,  but  from  the  ostitis  that  is  so  prone  to  follow. 

In  compound  fracture  bone  comminution  has,  however,  an  important  In  eomponnd 
influence  for  harm ;  for  it  adds  greatly  to  the  risks  and  dangers  of  f^wture. 
suppuration,  and  diminishes  the  probabilities  of  a  successful  result ; 
each  piece  of  bone  often  acting  as  an  irritant  and  retarding  recovery, 
fragments  too  often  subsequently  dying.  Consequently,  it  is  always 
well  in  these  cases  to  remove  the  detached  portions,  and  when  the 
extremities  of  the  bones  are  rugged  to  excise  them.  Large  pieces  of 
bone,  however,  that  are  held  by  their  periosteal  coverings,  are  not  to 
be  interfered  with.  This  splitting  and  comminution  of  bone  is  most 
frequently  met  with  in  gunshot  wounds,  the  conoidal  bullet  of  the 
present  day  splintering  far  more  than  the  round  one  of  former  times. 
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In  all  cases  of  compoimd  fractnre  where  the  ends  of  bone  project 
through  the  wound,  and  any  difficulty  is  experienced  in  their  redaction. 
it  is  a  wise  and  expedient  practice  to  remove  them  with  a  saw,  parti- 
cularly when  they  are  sharp,  and  also  to  remove  comminuted  Done. 
When  much  hone  has,  however,  been  taken  away,  the  Sargemi  shoold  be 
careful  not  to  separate  the  parts  too  much,  for  fear  of  want  of  nnion. 

The  subject  of  dislocation  and  fracture  has  been  discussed  in  the 
chapter  on  dislocations. 

fVacture  from  gunshot  wounds  will  receive  attention  in  the  chapter 
devoted  to  gunshot  injuries. 
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CHAPTER  XXXn. 
DISEASES  OF   THE    JODTTS. 

To  assert  that  a  safe  and  scientific  Surgery  can  only  be  based  on  a 
sound  pathology  may  appear  to  be  a  somewhat  trite  observation; 
nevertheless,  it  is  a  true  one,  and  so  true  is  it  that  it  cannot  be  im- 
pressed too  forcibly  on  all  who  seek  or  profess  to  practise  oar  pro- 
fession. It  should,  moreover,  be  the  aim  of  every  Surgeon  whose  duty 
it  is  to  practise  and  to  teach,  to  demonstrate  the  truth  of  the  asser- 
tion, and  to  establish  his  practice  upon  such  a  scientific  basis. 

It  is  with  this  feeling  that  I  now  propose  to  consider  the  pathology 
of  joint  disease,  to  explain  briefly  the  changes  the  tbsues  undergo 
during  inflammation,  and  the  results  to  which  those  changes  lead; 
putting  aside  for  the  present  disputed  points  of  pathology,  and  for 
future  consideration  the  subject  of  tumours  involving  joints.  Diseases  of 
a  joint  generally  commence  in  one  of  two  tissues,  viz.  either  as  an  acute 
or  a  chronic  inflammation  of  the  bone  or  synovial  membrane,  although 
in  the  progress  of  any  case,  and  when  disorganization  of  a  joint  has 
taken  place,  both  may  be  affected;  the  extent,  however,  to  which 
either  tissue  will  be  involved  will  depend  greatly  upon  the  seat  of  the 
original  disea<^e.  When  it  begins  in  the  synovial  membrane  and  dis- 
organization of  the  joint  follows,  the  articular  cartilages  may  dis- 
appear, and  the  !)ones  may  be  involved,  but  the  disease  will,  in  all 
probability,  affect  only  their  articular  facets  with  the  parts  imme- 
diately beneath — it  will  rarely  involve  the  deeper  parts.  When  the 
bones  are  the  original  seat  of  the  mischief,  and  the  inflammatory 
process  has  spread  from  these  to  the  synovial  membrane,  and  disor- 
ganization of  the  joint  has  taken  place,  the  chief  pathological  changes 
will  be  seen  in  the  osseous  tissue,  the  whole  or  a  part  of  the  articular 
epiphysis  being  involved  in  the  disease,  if  not  a  portion  of  the  shaft. 
Under  both  circumstances  the  cartilage  covering  the  articular  facets 
will  have  disappeared,  although  when  the  bones  are  the  primary  seats 
of  disease  the  cartilages  are  shed  more  rapidly ;  for  the  articular  car- 
tilages derive  most,  if  not  all,  of  their  nourishment  through  the  bones ; 
and,  as  a  consequence,  any  perversion  of  nutrition  and  inflammatory 
changes  of  •this  tissue  at  once  show  themselves  in  the  cartilages. 

Practically,  there  is  no  such  thing  as  a  primary  disease  of  the  arti- 
cular cartilages — no  such  thing  as  so-called  ulceration  of  cartilage  in- 
dependently of  disease  of  other  tissues.    Wlien  the  cartilages  undergo 
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a  change,  that  change  is  always  secondary  to  some  other  affectioii; 
either  of  the  synovial  membrane,  when  it  is  slow  and  partial  in  its 
action ;  or  of  the  bone,  when  it  is  rapid  and  complete.  It  should, 
however,  be  remembered  that  disease  in  the  synovial  membrane  of  a 
joint  cannot  exist  for  any  period,  or  be  of  any  severity,  without  involv- 
ing the  ligaments  '  with  which  it  is  connected,  or  the  cellular  tissue 
with  wliich  it  is  surrounded.  Nor  can  inflammatory  disease  exist  fop 
any  time  in  the  articular  extremity  of  a  bone  without  affecting  more 
or  less  the  periosteal  membrane  which  covers  it. 

Before  proceeding  to  consider  the  changes  the  different  tissues  un- 
dergo from  the  inflammatory  process,  it  will  be  well  to  ask  the  question.  On  the  term 
whether  there   be  such   a  disease  as  strumous  disease  of  a  joint —  ■tmmous 
strumous  disease  of  the  synovial  membrane  or  of  the  bone.  joint?* 

If  I  were  to  answer  this  question  according  to  custom,  as  indicated 
by  the  free  application  of  the  term  to  joint  disease,  I  should  unques- 
tionably say  that  it  was  a  common  affection,  for  there  are  few  chronic 
changes  of  a  joint  that  are  not  so  designated;  indeed,  it  is  rare  to  meet 
with  any  chronic  affection  of  a  joint  in  a  delicate  child  which  is  not 
regarded  by  some  as  a  strumous  disease.  I  have  often  thought  that 
the  constant  use  of  the  phrase  would  lead  any  one  to  believe  that  the 
term  strumous  disease  had  some  deftuite  meaning,  that  it  conveyed 
some  defluitc  idea  from  the  mind  of  its  employer  to  those  who  heard 
it,  that  the  a  flection  so  designated  was  of  a  special  kind,  and  was  to 
be  recognised  by  special  features,  and  that  it  possessed  definite  patho- 
logical characteristics.  Yet  it  can  hardly  be  said  that  such  is  prac- 
tically the  case ;  for,  if  we  look  for  the  points  of  difference  between 
the  so-called  strumous  disease  and  the  chronic  inflammatory  affection 
we  shall  fail  to  find  them ;  tbey  are  not  clinically  to  be  distinguished ; 
they  are  not  practically  to  be  separated.  Indeed,  I  am  more  than 
satisfied  that  the  so-called  strumous  disease  of  a  joint  is  nothing  more 
than  a  chronic  inflammation  of  the  bones  or  synovial  membrane,  or 
both  ;  that  the  pathological  changes  in  the  affected  tissues  are  such  as 
are  clearly  traceable  to  a  low  form  of  inflammatory  action,  and  that 
they  differ  in  no  single  pathological  point  from  the  inflammatory 
changes  found  in  other  parts.  It  is  true  that  such  affections  are  of  a 
low  type,  and  in  that  respect  they  differ  from  other  inflammatory 
actions  of  a  more  healthy  character,  but  that  they  are  nevertheless 
inflammatory  there  can  be  no  doubt.  Practically,  therefore,  it  woidd  PnetieaUy  it 
be  well  to  expunge  this  term,  "strumous"  in  respect  of  joints,  from  r"' -"■- 
our  vocabulary ;  for  its  use  certainly  misleads,  by  making  the  student 
believe  that  the  term  has  a  definite  meaning  when  it  has  not;  and  by 
encouraging  the  idea  that  the  disease  to  which  it  is  applied  has  more 
a  constitutional  than  a  local  origin,  and  is  consequently  incurable.  Of 
this,  however,  I  am  quite  sure,  that  so-called  strumous  disease  of  a 
joint  is,  as  a  rule,  as  curable  as  any  other  affection ;  that  it  is  as  amen- 
able to  treatment  as  any  other  chronic  inflammatory  disease.  In 
saying  this,  however,  I  do  not  dispute  the  fact  that,  pathologically, 
we  do  at  rare  intervals  find  tubercular  deposit  in  some  of  the  tissnet 
building  up  a  joint ;  and  when  present  it  is  generally  found  in  the 
bone ;  but  I  must  repeat  again,  what  I  vrrote  many  years  ago  in  my 
work  on  diseases  of  the  joints,  that  such  preparations  are  to  be  re- 
garded as  pathological  curiosities — they  are  so  rare.  They  are  dii- 
eovered  also  accidentally,  and  are  not  clinically  to  be  reco^vwil  \^^ 
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any  chancteristic  features  from  other  cases  of  chrome  inflammatioii 
of  the  bone.  It  would  be  well,  therefore,  to  give  the  term  up  in  scien- 
tific discussion,  or,  if  it  be  used  at  all,  to  use  it  in  the  same  broad  sense 
as  the  words  tumours,  rheumatism,  and  fever  are  now  emplojed*  as  a 
broad  general  term  that  includes  many  affections  and  ooTers  much 
ignorance. 

With  these  general  remarks  I  will  now  pass  on  to  consider  the 
changes  the  different  tissues  entering  into  the  formation  of  a  joint 
undergo  in  the  inflammatory  process. 

On  the  pathological  changes  which  take  place  in  the  synovial  mem- 
brane tntm  Inflammation. — In  a  pathological  point  of  view,  inflamma- 
tion of  the  synovial  membrane  may  show  itself  in  two  distinct  waya— 
firstly,  in  change  of  function,  and,  secondly,  in  change  of  stmcture. 
The  first  change  may  take  place  without  the  second,  but  the  change  of 
structure  necessarily  includes  an  alteration  in  the  function.  We  see 
this  in  everyday  practice,  for  in  the  ordinary  run  of  cases  of  so-called 
chronic  or  subacute  synovitis,  excess  of  secretion  in  a  joint  is  the  nuun 
symptom,  and  this  secretion  may  be  reabsorbed  and  leave  no  trace  of 
disease  behind.  These  cases  may  be  regarded  as  examples  of  the  first 
class  of  cases,  in  which  a  change  of  function  is  the  most  prominent 
point.  As  illustrations  of  the  second  class,  in  which  change  of  stmc- 
ture is  the  main  point  of  clinical  as  well  as  of  pathological  importance, 
the  pulpy  disease  of  the  synovial  membrane  naturally  presents  itself. 
Between  the  two  great  classes  of  cases,  however,  there  are  doubtless 
many  links — for  example,  in  acute  synovitis  we  have  change  of  struc- 
ture even  to  disorganization  more  or  less  complete,  and  in  chronic 
synovitis,  frequently  repeated,  we  have  change  of  structure  such  as 
gradually  passes  into  the  pulpy  synovial  disease ;  this  term  including 
all  the  cases  of  pulpy  or  gelatinous  disease  of  the  synovial  membrane. 
It  would  thus  appear  that  in  acute  inflammation  of  the  synovial  mem- 
brane we  have  pathologically  a  series  of  changes  that  are  somewhat 
different  from  those  seen  in  a  chronic  inflammation,  and  in  a  clinical 
point  of  view  the  same  distinction  is  to  be  drawn.  The  acute  form 
passes,  it  is  true,  into  the  chronic  by  imperceptible  gradations,  but  the 
two  classes  of  cases  are,  nevertheless,  very  distinct.  Let  us  consider 
what  these  changes  are,  and  first  of  all  with  respect  to  acute  inflamma- 
tions. Now,  acute  inflammation  of  a  synovial  membrane  is  clinically 
represented  by  increase  of  secretion,  severe  local  pain,  and  heat  with 
symptoms  of  surgical  fever.  Pathologically  it  is  represented  by  what 
my  notes  of  cases  clearly  illustrate — a  more  or  less  minute  injection  of 
the  capillary  vessels,  passing  on  to  a  velvety  appearance  of  the  synovial 
surface,  a  flocculent  surface,  or  one  covered  with  fine  fringes  of  lymph. 
In  the  still  more  acute  cases  the  synovial  membrane  may  have  dis- 
appeared by  ulceration  or  sloughing,  or  have  so  softened  down  as  to 
.be  destroyed  on  the  slightest  touch.  In  such  cases  as  these,  acute 
suppuration  of  the  joint  will  probably  be  present,  and  the  synovial 
membrane  may  show  any  one  of  the  conditions  already  indicated,  or  it 
may  have  disappeared,  pus  and  broken-up  membrane  alone  remaining 
to  indicate  the  local  severity  and  the  destructive  nature  of  the  affbction. 

In  loss  acute  cases  other  changes  may  be  seen,  and  they  are  not  less 
marked.  In  one  instance,  the  notes  of  which  are  before  me,  a  local 
patch  of  capillary  injection  appeared — an  injection  which  was  visible 
to  the  eye,  and  which  was  attended  with  a  superficial  granular  change 
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of  structure  iu  the  cartilage  with  which  it  was  connected.    In  another  SyiKnial 
it  showed  itself  by  the  effusion  of  a  firm  fibrinons  layer  of  lymph  over  ttonbrane 
the  surface  of  the  synovial  membrane  and  articular  cartilage.    This  ^rolTcd.    ^* 
membrane  could  be  raised  from  its  bed  and  peeled  off — not  only  off  the 
synovial  capsule,  but  also  off  the  articular  cartilage — and  beneath  this 
membrane  fine  radiating  capillary  vessels  were  clearly  visible,  passing 
from  the  margin  of  the  articular  cartilage  towards  the  centre.     In  this 
case,  after  a  section  was  made  through  the  spot  of  injected  membrane 
and  cartilage  down  to  the  bone,  the  swollen  layer  of  membrane  passing 
over  the  cartilage  was  clearly  visible,  as  well  as  the  granular  degene- 
ration of  the  cartilage  beneath ;  and  this  membrane  could  be  separated 
from  its  cartilaginous  connection  by  means  of  needles. 

This  case  occurred  in  a  child,  but  it  seems  to  me  to  be  enough  to 
prove  by  means  of  pathology  what  anatomy  has  hitherto  failed  to  settle 
— that  a  layer  of  membrane  passes  over  the  articular  cartilage.  I  have 
seen  these  changes  more  than  once. 

The  changes  that  take  place  in  the  synovial  membrane  in  subacnte  in  subteate 
and  chronic  synovitis  remain  now  to  be  noticed.    They  are  essentially  and  chronk 
of  the  same  pathological  character  as  those  we  have  just  been  con-  ^^Jj"""**" 
sidering,  but  they  differ  in  this  great  point — that  the  synovial  mem- 
brane is  not  destroyed,  but  becomes  changed.     It  becomes  thickened  Thickening  of 
in  various  degrees  by  the  infiltration  of  inflammatory  product  within  the  srnorial 
its  walls  and  upon  its  surface.    This  thickening  may  be  so  great  that  moaiwane. 
the  synovial  membrane  may  be  represented  by  a  tissue  an  inch  in 
diameter ;  but  this  will  only  be  found  in  cases  in  which  repeated  attacks 
of  inflammation  have  taken  place,  and  many  layers  of  lymph  have  been 
deposited  ui)on  and  in  the  affected  tissue.    These  layers  may  not  be 
deposited  rapidly  one  after  another  by  consecutive  attacks  of  chronic 
inflammatory  action,  for  they  may  be  the  result  of  disease  which  hat 
spread  over  many  years,  but  they  will  always  represent  an  inflammatory 
action  of  a  chronic  nature  which  has  at  uncertain  intervals  attacked  the 
joint,  and  on  each  occasion  left  behind  it  pathological  evidence  of  its 
presence  by  an  inflammatory  infiltration. 

It  is  with  such  changes  as  these  that  all  cases  of  the  gelatiniform  or  Pulpy  diaeue 
gelatinous  disease  of  the  synovial  membrane,  as  well  as  the  pulpy  disease  ^^ 
of  Sir  E.  Brodie,  are  unquestionably  to  be  classed.    Both  are  of  the  JjJJ^Son? 
same  nature  pathologically  and  clinically — at  least,  all  my  own  investi- 
gations have  led  me  to  this  conclusion.    I  shall  therefore  employ  the 
word  pulpy  disease  of  the  synovial  membrane  to  designate  the  changes 
which  ensue  in  chronic  inflammatory  synovial  disease.    The  term  is 
short  and  as  expressive  as  any  other,  and  is,  likewise,  one  with  which 
the  profession  is  familiar. 

On  the  pathological  changes  the  articnlar  cartilagef  undergo  from  Changes  in 
disease. — The  most  important  point  the  practical  Surgeon  has  to  re-  Jjlj.'f**"***' 
cosrnise  when  considering  the  pathology  of  the  articular  cartilages  has  j^^^^ 
reference  to  the  fact  that  there  is  no  primary  disease  of  this  structure,  disease, 
for  pathological  anatomy  teaches  us  that  all  the  changes  that  are  to  be 
found  in  it  arc  secondary  to  some  other  affection,  and  in  the  generality 
of  cases  to  disease  in  the  articular  extremities  of  the  bones.    There  is 
no  such  thing,  therefore,  as  primary  "  ulceration  of   the  cartilages," 
and  when  the  cartilages  are  diseased  they  are  so  from  the  extension  of 
mischief  from  the  bone  beneath  or  from  the  synovial  membranb  about 
them. 
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Much  bas  been  written  about  diseases  of  the  cartilages,  under  the 
idea  that  they  were  liable  to  special  diseases ;  and  much  error  in  joint 
pathology  has  crept  in  as  a  result.  The  authority  of  great  names, 
such  as  Brodie,  Key,  and  others,  has  helped  to  encourage  this  idea. 
But  modem  inveBtigation,  as  carried  out  by  Bedfem,  Goodtir,  and 
others,  has  corrected  this  erroneous  notion,  and  an  improved  pathology 
has  clearly  shown  that  the  diseases  of  the  cartilages  are  doe  to  diseases 
of  other  tissues. 

When  describing,  some  years  ago,  the  results  of  my  own  iuTestiga* 
tions,  I  divided  these  affections  into  the  fatty,  the  Jibrotu,  and  the 
granular  degenerations,  and  nothing  that  has  been  observed  since  has 
led  me  to  doubt  the  accuracy  of  this  division ;  indeed,  additional  ex* 
perience  has  confirmed  me  in  its  truth.  I  am  not  about  to  enter,  however, 
m  this  place  into  a  minute  description  of  these  different  changes,  for  they 
are  to  be  read  elsewhere ;  but  it  will  suffice  lor  my  present  purpose  to 
remind  my  readers  that  the  faifif  degeneraiUm  ol  the  particular  car- 
tilages is  tbund  in  joints  that  have  been  deprived  of  their  natural  func- 
tions from  any  cause — ^from  non-use  in  the  majority  of  cases,  but  ua 
many  from  bad  nutrition — that  it  is  found  in  common  with  the  sams 
change  in  the  bones  or  other  ^sues.  This  fktty  degeneration  is  to  be 
recognised  with  tolerable  facility  by  the  naked  eye,  for  the  cartilage, 
instead  of  possessing  its  natural  white  pearly  aspect,  will  appear  some* 
what  transparent;  its  surface  will  probably  present  an  undulaiuag, 
unequal,  although  smooth,  surface ;  it  will,  when  cut,  feel  softer  than 
usual,  and  may  be  three  or  four  times  its  natural  thickness.  At  times 
it  may  even  be  *'  pulped  "  by  firm  pressure  with  the  finger,  and  it  may  be 
separated  from  the  bone  with  more  than  usual  facility.  Microscopic»dly 
it  will  present  also  characteristic  features.  The  natural  cartilage-cor- 
puscles will  have  become  changed  into  fat-  and  granule-cells  in  various 
degrees ;  the  hyaline  matrix  will  be  filled  with  cavities,  varying  from  the 
h^thy  standard  to  large  cells.  These  cells  will  be  filled  with  more  or 
less  of  the  elements  of  fatty  degeneration,  iu  which  the  healthy  cor- 
puscles will  have  changed  more  or  less  into  an  irregular  cellular  fatty 
nuitrix.  This  fatty  degeneration  takes  place  in  most  joints  that  have 
not  been  used,  but  rarely  from  disease  of  the  joint  itself.  When  present 
in  a  joint  that  becomes  the  subject  of  inflammation,  disorganization  of 
the  articulation  rapidly  follows,  for  such  a  lowly  organized  degenerated 
tissue  has  no  power  of  resisting  disease,  and  when  brought  into  contact 
with  it  rapidly  disappears. 

The  fibrous  degeneration  of  the  articular  cartilage  is  a  disease  of  a 
peculiar  character.  I  believe  it  to  be  associated  with  only  one  disease 
of  a  joint,  and  that  is  the  "  osteo-arthritis."  It  is  very  gradual  in  its 
progress,  and  is  not  characterised  by  any  definite  symptoms.  It  is  to 
be  recognised  pathologically  in  a  joint  in  its  earliest  stage  by  the  loss 
of  the  natural  glistening  aspect  of  the  cartilage,  the  smooth  surface  of 
which  disappears,  and  it  looks  rough.  Small  fissures  next  appear,  in- 
volving more  or  less  of  its  thickness,  and  sometimes  these  extend 
down  to  the  bone.  These  fissures  are,  as  a  rule,  thicker  in  the  centre, 
and  at  times  radiate  outwards ;  the  cartilage  seems  g^radually  to  become 
thin,  and  after  a  time  to  disappear,  exposing  the  articular  surface  of  the 
bone,  which  will  probably  have  undergone  the  calcareous  degeneration. 
Microscopically,  the  principal  change  that  is  seen  in  this  disease  is  the 
gradual  alteration  of  the  hyaline  structure  into  fibre.   The  cartilage-cor- 
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pnscles  at  the  first  are  found  interspersed  between  these  fibres,  but  at 
a  later  date  these  corpuscles  will  be  seen  to  have  changed  into  granules. 
At  the  last  stage  nothing  but  fibres  may  be  found,  and  when  this  con- 
dition exists,  the  rapid  disappearance  of  the  structure  altogether  will  not 
be  far  distant. 

The  granular  degeneration  ot  the  articular  cartilage  is  the  most  GraniUsr 
important  affection  of  this  tissue  we  have  to  study.     It  is  the  one  most  degcneratioo 
commonly  found  in  joint  affection,  and  seems  to  be  the  direct  con-  ^tilagc*'^ 
sequence  of  a  perverted  nutrition  in  the  bone  or  synovial  membrane, 
the  result  of  disease  in  one  or  both  of  these  structures.    Although  of  a 
simple  nature,  it  shows  itself  in  many  ways,  and  without  microscopical 
investigation  must  have  appeared  unintelligible.     In  its  different  forms 
it  has  doubtless  led  good  observers  to  describe  it  as  an  ulceration  of  car- 
tilage, for  under  certain  conditions  the  cartilage  presents  a  worm-eaten 
excavated  appearance,  not  unlike  that  which  ulceration  might  produce. 

The  disease  is  essentially  a  granular  degeneration,  first  of  the  natural  dji^nicters. 
cartilage-cells  which  are  embedded  in  the  hyaline  matrix,  and,  secondly, 
of  the  hyaline  matrix  itself.  Let  a  cartilage-cell  undergo  this  granular 
degeneration,  and  the  granules  by  accumulation  and  multiplication 
form  a  cavity  in  the  hyaline  matrix ;  then  let  this  cavity  burst  on  the 
surface  of  the  cartilage  into  the  joint,  and  an  excavation  which  can  be 
seen  by  the  naked  eye  becomes  at  once  visible,  and  a  so-called  ulcer  is 
produced.  Let  this  change  take  place  towards  the  margins  of  the 
articular  cartilage,  and  we  find  an  explanation  of  Mr.  Key's  observations 
upon  so-called  ulceration  of  this  tissue  in  certain  forms  of  inflammation 
of  the  synovial  membrane  of  the  joint.  Let  this  change  take  place 
near  the  bones  as  a  result  of  disease  in  the  epiphyses,  and  we  find  an 
explanation  of  the  general  condition  of  the  cartilages  in  the  bulk  of 
joint  diseases ;  for  when  the  bones  entering  into  the  formation  of  a 
joint  are  so  affected  as  to  interfere  with  the  nutrition  of  the  articular 
cartilages,  the  cartilage  may  either  present  the  worm-eaten  appearance 
all  over  or  in  part,  or  it  may  have  been  shed  from  its  bony  attachment, 
when  it  will  be  found  to  be  lying  upon  the  bone  as  a  foreign  body  in 
the  joint.  In  an  early  stage  of  disea.se  this  granular  degeneration  may 
only  be  detected  by  a  microscopical  examination,  although,  when  it 
follows  upon  disease  of  the  bone,  the  cartilage  will  always  be  found  to 
peel  off  its  articular  facet  with  unusual  facility. 

In  synovitis  also  the  surface  of  the  cartilage  in  contact  with  the 
inflamed  membrane  will  be  found  similarly  involved.  Should  the 
disease  be  local,  as  is,  at  times,  seen  in  cases  of  injury  to  an  internal 
ligament,  such  as  the  ligamentum  teres,  the  change  in  the  cartilage  will 
be  local  only,  but  when  general,  the  whole  surface  of  the  cartilage  may 
be  involved.  In  acute  disease  acute  degeneration  follows,  as  is  evi- 
denced by  daily  practice. 

On  the  Pathological  Changes  in  the  Bones  the  result  of  Inflammatioxi. 
Inflammation  of  the  articular  extremities  of  a  bone  is  a  very  common  Changes  in 
disease;  it  is  probably  the  most  common  we  have  to  deal  with  in  con-  ♦he  bones 
nection  with  joints,  for  it  would  appear  to  be  the  cause  of  most,  if  not  i 
all,  of  those  cases  of  disease  of  the  articulations  which  we  find  in 
children,  and  which  have  been  described  as  strumous  or  scrofulous 
disease  of  a  joint.     Some  years  ago,  when  writing  on  this  subject,  I  General 
stated  that  **  I  cannot  for  one  moment  doubt  that  the  maiorit^  ot  tJot^  t«.^'»3Hak« 


i,'(ioa  rt'covcrv  i<  to  ho  srcm-fd. 

I.ft  us  now,  tlicn,  proct't'd  to  liumirc  into  tb 
(ItT'^otN  (hiriiii:  t]ii>  inll.iiniuiitory  or  wrou^li 
FApanaion  of       The  most  stiikiiii^  is  ]>robably  the  earliest, 
**'tr«'^^'t"^"  of  the  articular  extremity.     In  some  cases 
ex     m»  y.      ^gj^  gfreat,  and  it  is  generally  uniform.     T 
the  bone  affected,  and,  indeed,  the  epiphyses 
into  the  formation  of  the  joint,  will  appear  to 
Cliaracteri.     enlarged.     Upon  making  a  section  of  a  hoc 
foond  softer  than  natural ;  it  may  probably 
knife  to  divide  it.     It  may  even  break  or  en: 
made  upon  it.    To  the  eye  the  section  will  a 
nataral,  the  cancellated  portions  more  cancel 
and  the  bony  septa  radiating  from   the  sha 
fashion.    The  cells  also  will  be  found  filled  wi 
Bone  mar  Should  the  disease  continue,  and  the  infla 

become  denie  ijpe^  parts  of  the  bone  will  appear  denser  and 
isdnnted.      remainder.    The  cancclli  will  have  been  filled 
duct  that  has  organized,  and  will  appear  on 
apparently  bloodless   mass,  surrounded  by  oti 
May  tissue.     Should  the  inflammation  be  of  an  n 

tnS'Se^         fused  suppuration  within  the  bone  will  take 

'       bone,  wholly  or  in  part,  follow. 

Extension  Under  these  circumstances,  the  disease  will 

into  Joint       genuine  joint  affection — that  is,  it  will  have  c 

owj^jant  jnemijnuie  of  the  joint,  and  have  set  up  disea 

Thia  extension  of  disease  will  show  itself  by  e 

and  by  pulpy  thickening  of  the  synovial  mcmb 

tiflfue  around  the  articulation.    Up  to  this  poi 

a  local  one,  involving  only  the  articular  extrei 

has  not  attacked  the  proper  joint  structures ;  ii 

fectly  curable.    But  at  this  stage  of  the  diseas* 

will  probablv  ht^nm^**^  ..«^--  ^ 
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Drawing  (G.  M.  3030«),  made  to 
show  the  shedding  of  the  ar- 
ticular cartilage  in  ostitis. 


from  its  osseous  base.    It  will  then  be  readily  lifted  off  tbe  bone  by 

any  instrument.    Ifthe  disease  be  more  rapid,  the  cartilage  will  be  shed 

likewise  more  rapidly,  raised  as  a  blister  off 

the  bone,  or  found  lying  upon  the  bone  as  a 

foreign  body  in  irregular  patches,  which, 

under  the  microscope,  will  appear  to  have 

undergone  the  granular  degeneration. 

When  the  disease  is  acute  the  cartilage 
may  disappear  altogether,  having  been 
shed  from  its  osseous  base  and  become 
rapidly  degenerated. 

The  articulating  surface  of  the  bone 
during  this  time  may  appear  in  some 
cases  only  extra* vascular,  as  in  inflam- 
mation; in  others  it  may  be  rough,  or, 
so-called,  ulcerating ;  in  a  third  class  the 
articulating  facets  will  have  been  shed 
w^holly  or  in  part.  In  another  class, 
pieces  of  necrosed  bone  involving  more 
or  less  of  the  articular  extremity  of  the 
bone  will  be  seen.  In  another,  an  ab- 
scess will  have  made  its  way  into  the 
joint  of  the  diseased  articular  extremity. 
Bat  in  all  these  conditions  the  car- 
tilages will  have  disappeared  and  the  joint  become  disorganized.  These  Pisorganiza- 
pathological  remarks  are  applicable  to  every  articulation,  to  tbe  hip  f*?**  ®'  ^he 
as  much  as  to  the  knee,  and  to  the  shoulder  as  to  the  elbow.  ^®"*^* 

Clinical  Stmptoks  associated  with  these  Pathological 

CnANOEB. 

The  symptoms  by  which  these  pathological  changes  that  hare  been 
described  are  to  be  recognised  vary  in  each  joint,  according  to  its  forma- 
tion and  surroundings,  but  in  their  general  character  they  are  the 
same.  Any  inflammation  of  the  synovial  membrane,  of  whatever  kind,  External 
always  shows  itself  within  a  few  hours  or  days  of  its  origin  by  effusion,  appearances 
and  consequently  by  distension  of  the  articulation,  and  in  the  knee,  **  •ywritis. 
ankle,  elbow,  wrist,  shoulder,  and  other  joints,  this  clinical  condition, 
as  a  rule,  makes  itself  manifest  in  a  way  which  cannot  be  misinter- 
preted. The  synovial  sac  becomes  enlarged  and  distended  by  the 
effusion,  so  that  it  bulges  between  the  bones  and  gives  an  outline  to 
the  joint,  unlike  that  furnished  by  any  other  condition.  In  the  hip- 
joint  similar  changes  take  place,  but  they  are  not  quite  so  palpable ; 
they  can  be  made  out  by  a  careful  examination,  and  particularly  by  a 
comparison  of  the  affected  with  the  sound  side,  a  point  of  practice 
which  should  never  be  omitted  in  the  examination  of  any  injured  or 
diseased  joint ;  the  soft  parts  in  front  of  the  joint  will  be  more  pro- 
minent and  full;  pain  will  be  produced  by  gentle  pressure  made  upon 
the  part,  particularly  behind  the  great  trochanter,  where  a  soft 
swelling  will  also  exist  in  lieu  of  the  natural  depression,  which  will  be 
manifest  to  the  eye.  Even  fluctuation  may  be  detected  through  the 
joint  on  careful  palpation.  At  any  rate,  to  the  eye  and  hand  there 
will  be  clearly  some  extra  fulness  of  the  soft  parts,  enough  to  lead  a 
Surgeon  to  suspect  the  true  nature  of  the  disease. 


....._>   1)1*  (U'tfi'tt'd.     It  niiiy  in  the  liip  be  in:i 
tlif  kr.ee  or  other  joints  it  ni.iy  l)e  visible  t< 
be  an  mbir^enient  eb'arly  of  the  bone,  a  tlii 
osseous  structure  unbko  tliut  existing  iu  s^ 
be  DO  ductuation,  no  soft  yielding  of  the  par 
of  the  osseout  structure,  an  enlargement  of 
the  bone.    The  tofb  parts  will,  as  a  rule, 
enlarged  bone.    With  this  aching  of  the  pa 
early  symptom,  increase  of  heat,  and  this  wil. 
tolerably  uniformly  so;  it  will  be  intermit 
■how  itself  AS  a  general  periodical  flushing  of 
Manipalaftive      In  chronic  synovitis,  which  leads  to  joint  cl 
J^^^  *■  bably  be  moved  quietly  without  exciting  pain 
gjttofi:^      excitinff  spasm  of  the  muscles  that  move  th 
upon  the  part  with  the  fingers  will  probab 
moderate  pressure  of  one  bone  against  the  oth 
Indiwases  ^ving  rise  to  any  indications  of  distress. 

entering  into  the  fbrmation  of  the  joint,  these  < 
•11  exist.  The  joint  may  be  moved  quietly,  it  i 
pain,  bot  the  attempt  will,  as  a  rule,  excite  i 
the  gnrapa  of  muscles  which  move  the  articulat 
laticm  also  will  be  well  borne.  Firm  pressure 
bring  the  two  articular  surfaces  in  contact  will 
the  preiinre  prodnoed  by  a  jar,  such  as  in  the  1: 
blow  npon  the  foot  or  trochanter,  for  such  a  mc 
be  looked  opon  as  a  rough  and  somewhat  unc< 
almoat  sure  to  excite  a  start  in  the  patient  and 
— 4mt  the  pressure  which  is  produced  by  a  stea 
band  to  the  trochanter  towards  the  pelvis,  or 
articiilar  extremities  of  the  bones;  a  pressi 
dieeaeeb  randy,  if  ever,  gives  rise  to  pain,  b 
▼ariablj  excites  it 
Tlieee  symptomfl  ?"  ***-  '- 


later-  * 
artiealar 
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part  for  some  weeks  or  months,  and  no  flnctnation.  Gentle  move- 
ment, as  a  rule,  excites  spasm  of  muscles  about  the  joint,  and  inter- 
articular  pressure  always  increases  this,  and  causes  pain.  Increased 
heat  also  exists  about  the  parts,  and  is  of  an  intermittent  character. 

DISEASES  OF  SPECIAL  JODTTS. 
Disease  of  the  Hip-joint. 

Authors  have  hitherto  been  too  much  disposed  to  lead  their  readers  ^A?*J|*** 
to  look  upon  morbus  coxab  as  a  special  or  peculiar  affection,  and  to  Z^^    ^ 
believe  that  it  is  both  pathologicsdly  and  clinically  distinct  from  the  General 
diseases  of  other  joints.  remarks. 

Such,  however,  is  not  the  case,  for  disease  of  the  hip-joint  differs  in 
no  single  pathological  point  from  disease  of  any  other  articulation. 

It  has  also  with  too  much  confidence  been  described  as  a  "  strumous 
disease,"  as  if  all  diseases  of  the  hip-joint  or  of  any  joint  were  generally 
of  this  nature,  or  found  only  in  subjects  of  a  strumous  diathesis ;  as 
if  all  had  a  constitutional,  and  not  a  local,  origin. 

Hip-joint  disease  is  a  local  disease,  and  is  mostly  set  up  by  local  Not  strictly  a 
causes ;  it  is,  moreover,  as  amenable  to  local  treatment  as  any  other  consUta- 
affection.  It  is  found  in  the  so-caUed  strumous  subjects  as  frequently  JJjJ^L 
as,  but  not  more  frequently  than,  any  other  malady.  "  It  occurs  very 
frequently  in  strumous  children,"  says  Mr.  Holmes,  "  a  circumstance 
which  has  led  to  its  being  denominated  '  strumous,'  but  it  seems  to 
have  no  necessary  connexion  with  struma,  unless  so  wide  a  signification 
be  assigned  to  that  somewhat  vague  term  as  would  render  the  designa- 
tion itself  unmeaning.  If  by  struma  be  meant  a  state  of  the  system 
which  renders  the  subject  of  it  prone  to  the  deposit  of  tubercle  in  the 
viscera,  I  think  that  there  is  good  reason  for  asserting  that  morbus 
coxarius  often  attacks  children  who  are  not  'strumous — ».  e,  who  dis- 
play no  such  tendency  to  the  deposit  of  tubercle — ^and  therefore  that 
no  decisive  proof  of  any  strumous  tendency  is  afforded  by  the  presence 
of  the  affection.  If,  on  the  contrary,  struma  be  defined  as  that  con- 
dition of  the  system  which  disposes  its  subjects  to  the  development  of 
low  inflammations  of  various  kinds,  then  it  is  difficult  to  see  what  is 
the  significance  of  the  designation."  With  these  remarks  I  cordially 
agree.  It  would,  therefore,  be  well  to  g^t  rid  of  the  erroneous  notion 
til  at  hip  disease,  as  joint  disease  in  general,  has  its  origin  in  a  consti- 
tutional cause,  for  till  that  is  effected  the  local  treatment  is  likely  to 
be  disregarded,  or  only  regarded  as  being  of  secondary  importance, 
when  all  who  have  much  experience  in  the  treatment  of  these  cases  will 
admit  that  local  treatment  cannot  be  made  too  prominent  a  feature. 

Hip  disease  should  therefore  clinically  be  looked  upon  as  a  local  I>  a  local 
afTection,  and^be  treated  principally  by  local  means,  such  constitutional  ■•«**^« 
treatment  being  employed  as  the  general  condition  of  the  patient  may 
appear  to  warrant ;  the  same  principles  of  practice  being  applicable  in 
these  cases  as  have  been  found  of  value  in  the  treatment  of  any  other 
joint  afiection. 

Hip  disease  is,  unfortunately,  a  very  common  affection.    My  own  a  frequent 
statistics  tell  me  that  it  forms  about  30  per  cent,  of  the  joint  cases  diseuc. 
admitted  into  a  metropolitan  hospitaL     It  is  also  an  affection  of  child 
Hfe,  for  out  of  360  cases,  of  which  I  have  notes,  62  per  cent.,  or  nearly 
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Stotiftiei.  two  thirds,  occurred  in  children  under  ten  yean  of  age,  and  four  tUthB 
in  patients  under  twenty — that  is,  it  occurred  during:  the  fi^rowth.  and 
development  of  the  bone,  and  not  during  the  period  of  its  full  maturity. 
This  point  will  be  seen  on  reference  to  the  following  table : — 

Table  ahowing  the  age$  at  whiek  kip  diteaee  eommeneed, 

Aset.  Four  years  and  under      .        •  .  126  cases  1  223  cases,  or  61*9 

Between  6  and  10  years  of  age  •    97     „    j     per  centi 

„     11    „    20  „        .  .    86     „    or  23*8  per  cent. 

„    21    „    30  „        .  .    27     „    or     75      „ 

„    31    „    40  „  .13     „    or     8-6     „ 

Above  40  years  of  age  .    11     ,,    or     8         „ 

230  of  these  cases  were  collected  by  me  when  acting  as    registrar  to 
Guy's  from  1853  to  1861 ;  130  are  from  the  notes  of  cases  which  havv 
been  under  my  own  care. 
Sex.  Hip  disease  is  found  in  equal  proportion  in  the  male  and  the  female 

subject.  But  it  seems  to  attack  the  left  limb  more  frequently  than  the 
right,  60  per  cent,  of  my  cases  having  occurred  on  the  left  side,  and  40 
on  the  right.  This  proportion  is  very  similar  to  that  published  by 
Mr.  Lonsdale  in  the  '  Lancet'  for  September  8th,  1855,  where  out  of 
112  cases  of  deformity  of  the  hip,  65  were  of  the  left  side  and  47  of  the 
right. 

With  these  preliminary  remarks  we  will  now  proceed  to  consider 

briefly  the  pathology  of  the  disease. 

Patholofeyof      Pathology  of  hip  disease. — It  has  been  already  stated  that  in  a 

hip  disease,     pathological  point  of  view  hip  disease  differs  in  no  single  respect  from 

that  of  other  joints,  and  that  it  is  not  a  strumous  affection,  although  it 

may  occur  in  strumous  subjects.     It  may  be  said  also — as  has  been 

said  before — that  it  is  a  very  rare  thing  to  find  strumous  or  tubercular 

matter  in  a  diseased  joint,  and  the  hip-joint  forms  no  exception  to 

this  rule.    Disease  of  the  hip-joint  means,  therefore,  excluding  new 

growths  involving  the  part,  inflammation  of  the  bones  or  soft  parts 

entering  into  the  articulation. 

On  the  seat        Few  points  in  the  pathology  of  joints  have  been  more  disputed  pro* 

of  the  bably  than  the  seat  of  the  disease  in  hip-joint  affection ;  but,  I  take 

'^****'  it,  the  difficulty  has  been  entirely  raised  upon  the  mistaken  notion 

^^^'^        that  it  had  a  special  origin,  and  that  the  nature  of  the  affection  was 

different  from  that  of  other  joint  diseases.     We  have  never  heard  much 

importance  placed  upon  the  point  in  diseases  of  the  knee,  shoulder,  or 

other  joints.    The  question  has  never  been  very  warmly  discussed  as 

to  the  origin  or  not  of  disease  of  the  knee  in  the  crucial  ligaments,  or 

of  disease  of  the  shoulder  in  the  long  tendon  of  the  biceps.    And  yet 

we  find  men  gravely  discussing  the  question  as  to  the  origin  of  hip 

disease  in  the  ligamentum   teres.     My  late  respected  teacher,    Mr. 

Aston  Key,  laid  great  stress  upon  this  point,  and  believed  that  it  was 

from  that  ligament  and  its  attachments  that  disease  of  the  hip-joint 

generally  proceeded.     Pathology  has,  however,  made  great  advances 

since  those  days,  and  we  now  know  that  disease  in  a  joint  (hip  or 

other)  may  have  its  origin  in  the  bones  which  form  the  joint  or  in  the 

soft  parts  or  ligaments  that  hold  them  together.    Experience  has  told 

us  that  we  may  have  an  acute  inflammation  of  the  synovial  membrane 
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of  the  hip-joint  rapidly  going  on  to  complete  disorganization  of  the 
ligaments,  cartilages,  and  soft  parts  of  the  joint,  and  even  causing 
death  of  the  hones  entering  into  its  formation.    The  inflammation  Often 
may  he  so  acute  as  to  render  it  difficult  at  the  post-mortem  examina-  J®J]"J|  ^ 
tion  of  such  a  case  to  read  the  pathological  facts  correctly,  for  when   ^         ^ 
such  changes  take  place  as  have  just  heen  indicated,  it  is  fairly  open 
to  question  whether  the  inflammation  originated  in  the  synovial  mem- 
brane, and  from  such  a  centre  spread  to  the  bones,  cartilages,  and 
ligaments,  causing  their  destruction ;  or  whether  it  began  in  an  osseous 
centre  and  extended  to  the  joint.    In  some  cases  the  disease  may  have 
been  so  severe  as  to  cause  a  division  of  the  pelvic  bones  into  their 
original  segments,  or  a  separation  of  the  epiphysis  of  bone  forming  the 
head  of  the  femur  from  its  normal  attachment  to  the  neck. 

When  we  find  all  the  bones  of  the  joint  equally  involved  in  acute  Indication  as 
disease,  it  is  probable  that  the  disease  began  in  the  synovial  membrane  ^  **'• 
and  spread  to  the  bone,  in  the  same  way  as  we  meet  with  necrosis  of  J^i. 
bone  as  a  result  of  acute  periostitis.  But  when  we  find  one  bone  more 
diseased  than  another,  e.ff.  the  femur  than  the  acetabulum,  or  vice 
versdy  it  is  probable  that  acute  inflammation  originated  in  it  and  spread 
to  the  soft  parts.  These  points  are,  however,  to  be  looked  upon  as  only 
feeble  indications  upon  which  an  opinion  may  be  formed,  and  not  as 
definite  guides.  In  chronic  disease  of  the  hip-joint,  however,  the  ques- 
tion as  to  the  seat  of  the  original  disease  is  not  so  easily  answered, 
and  yet,  from  what  I  have  observed  clinically  and  pathologically,  I 
do  not  put  the  question  down  as  being  one  which  it  is  impossible  to 
answer.  It  may  be  difficult,  in  some  cases  it  may  be  impossible ;  but, 
in  the  majority,  I  believe  an  opinion  can  be  formed  by  a  careful  atten- 
tion to  clinical  facts  and  pathological  conditions.  There  may  be  some 
difficulty  in  deciding  as  to  the  particular  tissue  in  which  the  inflam- 
mation originated  when  we  find  a  joint  disorganized,  with  its  ligaments 
and  cartilages  gone  and  the  articular  surfaces  of  the  bones  exposed, 
and  perhaps  diseased ;  but  when  a  section  of  the  bone  is  made — the 
head  of  a  femur,  the  head  of  a  tihia,  or  any  other  bone — and  a  cavity 
is  found  communicating  with  the  joint,  or  a  sequestrum  of  necrosed 
bone,  or  a  suppurating  bone,  probabilities  certainly  point  to  the  bone 
as  being  the  original  seat  of  the  disease. 

Cases  such  as  these  are  far  from  uncommon.     I  have  the  notes  of  SsmiMtnni 
many  such  now  before  me,  and  the  different  museums  contain  speci-  ?'}?®°5'* ■" 
mens  of  more.     But  it  may  be  said  that  no  one  doubts  the  cause  of  "^«**™*'** 
the    joint    disease    in    such    instances,    and    that    the    pathological 
conditions  found  to  exist  clearly  prove  it ;  yet  the  clinical  histories 
of  such  cases  difler  in  no  single  point  from  those  of  others  in  which, 
perhaps,  the  same  very  marked  evidence  of  disease  is  not  to  be  seen, 
that  is,  if  the  joint  be  examined  on  its  surface  only.    Indeed,  to  ex- 
amine a  pathological  specimen  of  a  bone  or  of  a  diseased  joint,  it  is  Origin  of  the 
absolutely  necessary  to  make  a  vertical  section  through  the  bone  j  to  f*^JlJJ?i'^^ 
look  at  it  from  the  joint  surface  is  most  fallacious,  and  an  opinion  ^j  rertical 
formed  from  the  appearance  thus  acquired  is  too  likely  to  be  wrong.       section. 

If  we  make,  then,  a  section  of  the  bone  in  chronic  disease  of  the 
joint,  we  shall  find  in  a  large  number  of  cases,  particularly  in  the 
young,  hyperemia  of  the  articular  extremity  of  the  bone,  conden- 
sation from  chronic  inflammatory  action  of  the  bone,  if  not  suppu- 
ration or  necrosis  (Fig.  468} ;  in  fact,  we  shall  find  marked  evidence 
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When  a  child  has  received  an  injury  of  the  hip,  followed  by  joint  Symptom*  of 
pain,  and  possibly  by  limping — and  these  symptoms  persist  after  ^^?  oiMcase. 
all  external  evidence  of  injury  has  passed  away-*  there  is  some  reason  to 
suspect  the  presence  of  joint  mischief ;  and  when  this  pain  is  increased 
on  causing  inter-articular  pressure,  either  by  means  of  the  hand  applied 
over  the  trochanter  or  by  the  patient  standing  or  walking,  the  suspicion 
should  be  strengthened.  When  swelling  of  the  parts  can  be  made  out, 
and  some  bulging  of  the  synovial  membrane  is  found  to  exist,  as  shown 
by  a  fulness  behind  the  trochanter  and  in  the  groin,  combined  with 
tenderness,  synovial  inflammation  is  rendered  probable  ;  and  when 
persistent  pain,  without  effusion,  is  the  more  prominent  symptom,  and 
this  pain  is  aggravated  by  firm  inter-articular  pressure,  bone  mischief 
is  suggested.  When  these  symptoms  appear  after  some  fever  or  illness, 
or,  indeed,  without  any  such  cause,  they  are  of  no  less  importance,  , 

although,  probably,  they  are  more  liable  to  be  overlooked. 

As  a  point  of  primary  clinical  importance,  all  joint  pain,  and  parti-  Pain  as  a 
cularly  hip-joint  pain,  claims  attention.     In  some  cases  all  the  pain  is  "yrapioni* 
referred  to  the  knee,  but  this  fact  must  not  mislead.     Limping  of  any  Limping, 
kind  is  sure  to  indicate  something  wrong — probably  very  wrong — more 
particularly  when  combined  with  joint  pain,  and  this  is  aggravated  by 
inter-articular  pressure.     Spasm  of  the  mtiscles  around   the  joint  is  Spusm  of 
another  symptom  of  great  significance,  and  is  a  means  that  nature  ™"»clc8. 
adopts  to  ensure  immobility  of  the  affected  articulation ;  it  may  be  in 
some  cases  so  severe  as  to  forbid  all  movement,  whilst  in  others  it  is 
less  marked  ;  it  may  be  conBned  to  one  group  of  muscles,  such  as  the 
flexors,  adductors,  or  rotators,  the  position  of  the  limb  being  much 
determined  by  this  fact;  but,  whenever  it  is  met  with  about  the  hip, 
there  is  probably  some  affection  of  the  joint  itself,  or  of  the  bones 
that  enter  into   its  formation.     When  doubt  exists  as  to  muscular 
spasm  being  the  cause  of  joint  immobility,  chloroform  should  be  used, 
all  spasm  ceasing  under  its  influence ;  the  head  of  the  bone  rotating 
by  manipulation,  with  more  or  less  facility  and  smoothness,  according 
to  the  amount  of  joint  misclnef  that  is  present. 

Position  of  limb. 

In  the  very  early  period  of  hip-joint  disease  the  limb  will  often  appear  Position  of 
elongated,  but  on  measurement,  no  real  lengthening  will  be  found  to  limb  iu  eju-ly 
exist,  this  symptom  being  due  to  a  tilting  of  the  pelvis  upwards  on  hipdiscaae. 
the  sound  side,  from  the  ])atient  naturally  throwing  all  the  weight  of 
the   body   on  tliat  side,  to  take  off  pressure  from  the  affected  one. 
At  a  later  period  of  the  disease  the  pelvis  on  the  affected  side  will  be 
drawn  up,  and  tilted  slightly  backwards,  the  thigh  becoming  adducted 
and  flt'xed  upon  the  pelvis,  or  in  some  cases  rotated  outwards,  the 
spasmodic  contraction  of  all  the  muscles  that  move  the  hip  increasing 
in  force  and  intensity.     This  position  fairly  indicates  confirmed  joint 
mischief,  and  probably  the  projjress  of  disorganizing  changes.     In  more  in  advftneod 
advanced  cases  genuine  shortening  of  the  limb  may  take  place  from  disease, 
real  loss  of  substance  in  the  head  or  neck  of  the  bone ;  and  iu  ex- 
ceptional cases  dislocation  of  the  bone  wiH  be  found  to  exist;  the 
head  of  the  femur  being,  as  a  rule,  drawn  upwards  and  backwards 
(ilio-ischiatic).      In  all  cases  where  muscular  spasm  is  present  some 
spinal    deformity  (lordosis)  will   appear  to  exist  when  the    patient  Spnrioas 
stands  or  lies,  but  this  apparent  spinal  curve  will*  however,  at  once  iordo«is. 
disappt  ar  when  the  patient  is  placed  on  his  back  and  the  limb  raised, 
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even  in  the  worst  cases.  The  tilting  npwiirds  of  the  pelrit  on  the 
aifected  side  being  generally  due  to  the  adduction  of  the  limb,  and  the 
apparent  spinal  deformity  to  its  flexion;  these  symptoms  following  of 
necessity  any  attempt  of  the  patient  to  bring  the  sole  of  the  mal-plaoed 
limb  down  to  the  ground. 

Flattening  of  the  natei  occurs  in  hip  disease  from  a  wastinfc  of 
the  glutei  muscles  from  want  of  use,  this  •  symptom  bcoomiiig  more 
marked  when  the  trochanter  is  rotated  ontwarda  and  the  foot 
inwards.  . 

Disease  of  the  hip-joint,  attended  with  aiippiiraj^iiim.  Theae  are  the 
worst  cases  of  joint  disease  that  come  under  the  Surgeon's  charge,  for 
suppuration  of  a  joint  generally  means  its  disorganization,  and  when 
the  disease  has  its  seat  in  the  bone,  necrosis  or 'some  less  definite  inflam- 
matory change.  Under  theae  circumstances  all  free  movement  of  the 
head  of  the  bone  will  probably  have  long  disappeared,  and  more  or  less 
anchylosis  or  natural  repair  have  taken  place,  for  in  joint  affections 
reparative  and  diseased  actions  run  much  together.  The  limb  will^  be 
found  in  every  position,  the  flexed  and  adducted  position  of  the  thigh 
being  the  most  common,  particularly  in  neglected  cases,  as  illustrated 
in  Fig.  470 ;  but  at  times  the  thigh  will  be  rotated  outwards,  and  even 
abducted.    When  sinuses  exist  a  probe  may  detect  diseased  bone. 

Fio.  470. 


Disorganization  of  hip-joint.       From  jwtient — Samh  Barton, et.SS,  July,  1870. 
Excision  of  the  joint  was  performed  in  this  case,  and  a  good  result  followed. 


Yf\xm  When  dislocation  is  present  the  symptoms  will  indicate  its  form, 

dislocation  is  All  cases,  however,  of  suppuration  about  a  joint,  even  when 
present.  ciated  with  disease  of  the  joint,  are  not  to  be  regarded  as  a  direct  resnlt 
of  disorganization  of  the  articulation ;  for  it  is  quite  certain  that  in- 
flammatory mischief  niay  exist  in  the  joint,  and  subside,  and  yet  be 
Suppuration  followed  by  suppuration  in  the  cellular  tissue  about  the  part ;  and  in  this 
not  always  a  opinion  pathological  does  but  confirm  clinical  observation.    There  may 
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Prognosis. — When  hip  disease  can  be  arrested  in  its  early  stage  a 


complete  recovery  of  the  joint  may  take 
place,  more  particularly  when  it  had 
its  origin  in  synovial  inflammation, 
although  when  due  to  articular  ostitis, 
and  the  disease  has  been  of  long  stand- 
ing, a  recovery  will  probably  ensue 
with  anchylosis.  When  the  joint  has 
suppurated  and  a  natural  recovery 
follows,  it  must  be,  in  the  large  ma- 
jority of  cases,  with  fibrous  or  soft  an- 
chylosis; in  tbe  minority  with  bony. 
In  the  *  Medical  Times  and  Gazette ' 
for  1869  I  illu^itrated  all  these  points 
fully  by  a  series  of  cases. 

A  very  beautiful  example  of  bony 
anchylosis  is  represented  in  Fig.  471. 

It  sometimes  happens  when  articular 
ostitis  has  attacked  the  head  and  neck 
of  the  femur  in  childhood,  and  re- 
covery has  taken  place  either  with  a 
moveable  or  anchylosed  joint,  that  some 
arrest  of  growth  in  the  bone  may  be 
the  result.  I  have  seen  this  in  a  child, 
who  had  been  under  my  care  when 
five  years  of  age  for  articular  ostitis, 
from  which  she  perfectly  recovered ; 
at  the  age  of  eight  the  femur  was  one 
inch  shorter  than  its  fellow,  and  the 
trochanter  nearer  the  median  line  of  the  body 
and  the  anterior  superior  spinous  process  of 
the  ilium ;  the  neck  of  the  femur  having  clearly 
been  arrested  in  its  growth.    (Pig  472.) 

The  diagnotU  of  hip  disease  is  to  be  made 
after  a  careful  estimation  of  the  value  of  the 
symptoms  as  a  whole,  and  not  upon  one  or 
more  supposed  typical  symptoms.  The  limp- 
ing of  a  child  with  infantile  paralysis  of  the 
leg  has  been  confused  with  that  from  disease 
of  the  hip ;  but  the  wasting  of  the  limb  and 
the  absence  of  pain  ought  to  prevent  such 
an  error.  The  pain  of  spinal  disease,  of  psoas 
abscess,  of  sub-Uiac  abscess,  of  some  glandular 
affection  of  the  groin,  associated  with  limping, 
and  nerxQ  pain  extending  down  the  limb, 
may  mislead;  but  the  knowledge  of  the^e 
facts  may  prevent  the  repetition  of  such 
mistakes. 

Disease  of  the  bursa  with  the  connected 
psoas  muscle  in  front  of  the  joint — which, 
by-the-bye,  at  times  communicates  with  the 
joint — may  render  the  diagnosis  difBcnlt,  bat 
the  pain  on  pressure  in  front  of  the  joint 
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which  exists  in  diseara  of  the  bursa,  and  the  pain  on  pressure  behind 
the  trochanter  in  hip  disease,  is  enough  to  distinguish  the  two.  Disease 
of  the  bursa  beneath  the  gluteus  maxirous  muscle  also  at  times  may 
simulate  hip  affection,  but  with  care  the  two  affections  can  be  made  out. 

Diseases  of  the  Knee-joint. 
This  joint  is  probably  more  frequently  the  seat  of  disease  than  any 
other  articulation.  In  hospital  practice  my  own  statistics  tell  me  that 
it  forms  40  per  cent,  of  the  joint  cases  admitted  into  GuyX  the  greater 
liability  of  the  knee  than  any  other  joint  to  injury,  and  the  thinness  of 
its  natural  covering,  together,  probably,  affording  the  true  explanation 
of  this  fact ;  for  there  is  nothing  in  the  formation  of  the  joint  itself 
otherwise  to  account  for  it.  It  is,  moreover,  met  with  in  patients  of  a 
more  mature  age  than  in  hip  disease,  62  per  cent,  of  hip  cases  being 
found  in  children  under  ten,  and  only  32  of  knee  disease.  It  must  be 
admitted,  however,  that,  when  once  diseased,  the  knee  is  leas  likely 
to  undergo  a  natural  cure,  and  much  less  a  cure  by  anchylosis,  than 
any  other  articulation,  and  this  clinical  truth  is  probably  to  be  ex- 
plained anatomically  by  the  existence  of  the  inter-articular  fibro- 
cartilages.  For  although  the  presence  of  these  cartilages  in  a  healthy 
joint  tends  to  keep  it  healthy,  in  a  diseased  one  their  presence  forbids 
the  contact  of  the  two  bones  which  is  so  necessary  for  anchylosis  to 
take  place ;  these  cartilages  must  moreover  be  got  rid  of  by  some 
suppuration  or  other  change  before  anchylosis  can  be  secured. 

When  diseased,  there  is,  however,  no  joint  in  which  the  changes  can 
be  better  recoi^nised,  or  in  which  the  clinical  evidence  of  disease  in  the 
synovial  membrane  or  bones  can  with  greater  facility  be  made  out. 

In  synovitis,  acute,  subacute,  or  chronic,  the  synovial  sac  becomes 
distended ;  the  natural  dimples  or  depressions,  which  in  health  exist  on 
either  side  of  the  patella,  soon  disappear,  and 
in  their  places  a  bulging  of  the  synovial  mem- 
brane will  be  both  seen  and  felt.  The  patella 
becomes  pressed  forwards,  and  may  be  felt 
on  palpation  to  float  as  upon  a  water  bed, 
and  is  readily  made  to  dip  on  pressure  upon 
the  condyles  of  the  femur  which  lie  beneath. 
The  extensor  muscles  above  the  patella  will 
likewise  be  raised  by  the  distended  sac,  and 
the  soft  parts  below  the  patella,  down  to  its 
ligament,  will  project;  distinct  fluctuation 
will  not  only  be  felt  across  the  joint  from  side 
to  side,  but  will  be  made  out  as  readily  in  an 
oblique  direction  from  above  downwards.  In 
Fig.  473  some  of  these  points  may  be  seen, 
but  what  is  felt  by  manipulation  is  almost  as 
characteristic. 

Acute  synovitis  of  the  knee,  except  as  a 
part  of  so-called  rheumatic  fever  or  pyemia, 
is  rarely  met  with,  unless  the  result  of  a 
wound  or  the  extension  of  suppn rating  dis- 
ease into  the  cavity;  it  is  a  most  severe 
affection,  and  unless  speedily  arrested  by  ice,  leeching,  or  those  means 
suggested  in  the  chapter  on  vtoxxtvOa  oi  Y^v\>kt&,  ^ud%  in  the  destruction 
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of  the  joint,  and  too  often  in  the  forfeiture  of  the  life  of  the  patient, 
the  constitutional  disturbance  being  very  great. 

\\Tien  life  is  spared  after  suppuration,  and  the  joint  goes  on  to  Repair  after 
repair,  anchylosis  may  be  secured,    and  in  puerperal,    rheumatic,  op  »'»PP*"^"- 
pyaemic  cases  this  result  is  not  rarely  met  with,  the  joint  undergoing 
the  whole  series  of  changes  in  a  few  months ;  but  this  subject  will 
receive  attention  in  the  chapter  on  the  suppuration  of  joints. 

In  subacute  synovitis,  a  far  more  common  form  than  the  acute.  Subacute 
the  local  symptoms  are  the  same,  but  the  constitutional  are  far  less  ayMovitii. 
severe,  whether  the  disease  be  caused  by  some  local  injury  or  general 
causes,  such  as  gout,  gonorrhcea,  rheumatism,  or  syphilis ;  it  moreover 
almost  always  terminates  in  recovery. 

In  chronic  synovitis  the  same  remarks  are  applicable.     This  affection  Chronic 
is  often  known  as  hydrops  articuli,  or  simple  dropsy  of  the  joint,  the  »y»»ovitia. 
chief  symptom  being  an  excess  of  fluid.     In  many  of  these  cases,  how- 
ever, this  effusion  into  the  joint  is  associAted  with  other  changes  known 
to  exist  in  what  is  now  recognised  as  a  special  affection — the  chronic  Oiteo- 
rheumatic  or  osteo-arthritis.     In  this  the  joint  becomes    so  stretched  arthntu. 
by  the  effusion,  and  the  ligaments  at  last  get  so  useless,  that  the  leg  may 
be  made  to  move  about  in  every  direction,  as  a  flail.    In  a  large  number 
of  these  cases,  however,  plates  of  bone  will  be  found  in  the  synovial 
membrane,  or  about  the  articular   ends  of  the  bones,  and  bony  out- 
growths or  fringes  of  ossific  matter  from  the  margins  of  the  articular 
facets,  together  with  other  changes,  to  which  attention  will  be  directed 
in  the  proper  place.     It  is  well,  however,  to  remember  here  that  a 
large  number  of  the  cases  of  chronic  synovitis,  or  hydrops  articuli,  are 
really  examples  of  the  peculiar  disease  known  as  rheumatic  or  osteo- 
arthritis. 

In  the  ABTicrLAB  OSTITIS  of  the  knee-joint  the  expanded  bones  are  Articular 
soon  made  out  on  comparing  the  sound  with  the  affected  limb,  for  the  ottitiBof 
articulation  thus  affected  acquires  a  special  shape  which  is  not  to  be  *">*«"i<»^'**- 
misinterpreted,  the  condyles  of  the  femur  and  head  of  the  tibia  assum-  Characters, 
ing  a  globular  form,  the  soft  parts  covering  in  the  bones  being  healthy 
and  moveable,  and  no  effusion  existing  in  the  joint.     (Fig.  474.)     At 
times  a  joint  so  affected  will  become  two 
inches  larger  than  its  feUow ;  when  effu- 
sion is  present,  the  extension  of  the  inflam- 
matory action  from  the  bone  to  the  joint 
itself  is  indicated,  the  case  being  clearly 
a  more  severe  one. 

The  condyles  of  the  femur  or  head  of 
the  tibia  alone  may  also  be  the  seat  of 
suppurative  disease,  of  an  acute  or  chronic 
abscess,  these  local  bone  abscesses  being 
probably  more  common  in  the  head  of  the 
tibia  than  elsewhere.  Under  these  circum- 
stances the  enlargement  will  be  confined 
to  the  bone  affected,  until  the  abscess 
burrows  into  the  cavity  of  the  joint  when 
the  latter  becomes  inflamed.  This  sup- 
puration may  occur  with  or  without  necro- 
sis. Fig.  485  illustrates  a  case  in  which 
diseased  joint  followed  necrosis. 


Fio.  474w 


Appearance  of  knee  the  teat  of 
articolar  oititis. 


«»r  rept'sitod  attacks  of  synovitis ;  it  h 
11  syphilitic  iliseiisc,  the  cirusion  of  f^ummy 
What  C()llis  described  as  Bvphilitic  joint, 
tlie  pulpy  disease,  in  a  syphilitic  subject, 
periosteal  thickening. 

DtBetMt  of  th«  Ankle 
Oh  Ammcs  Nothing  particolar  it  to  be  noticed  in  the 
^rtkeuUe.  ptthology  is  identical  with  that  of  all  oth 
'^^  being  pouibly  more  common  than  affectii 

into  the   joint  is  readily  detected  by   Uie 
pretiing  forwards  of  the  extensor  muscles  of 
between  the  malleoli  in  front,  and  at  times 
den  of  the  tendo  AchiUis.    Bone  enlargemi 
expanded  maUeolns  or  malleolL    Bone  absc 
midleolns  or  in  the  astriffalns. 

The  polpj  disease  msikes  itself  known  by 

I6vnd  m  synovitis,  bnt  the  swelling  will  not  I 

pesence  of  the  lowly  organiied  tissue  founc 

itMlf  as  a  dooghy  swelling  around  one  or  I 

beneath  the  extensor  tendons. 

«^  ifumoi       JMmmm  of  the  tarsal  and  metatarsal  Jointi 

oftht  tsnsi  and  Joints,  are  very  oommon ;  for  it  is  in  the 

*"^  diicaso  b^^s,  the  Jilnts  becoming  iuvoWed 

JSS^"*^     iktjoimi  MawM  the  oHragaUu  and  a  ealcis 

aloneb  m^  I  belioTe  that  such  disease  is  comi 

lataral  sprain  of  the  ligaments  that  hold  thei 

fpttins  of  the  foot  being  more  likely  to  be  fell 

at  tha  ankle^  the  astragalns  being  held  so  fim 

Diseaae  la  this  joint  u  to  be  recognised  br  t 

itasiafJI  the  malleoli*  and  by  the  pain  prodnc 

ment  of  the  heel  or,  foot»  the  grating  of  ei 

diiftiMAMi.   the  inmriMfn0n«-«  '^  -•« 
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Appearance  of  font  after  the  removal 
of  the  scaphoid,  cuboid,  and  three 
coneiform  Dones. 


writes  Erichsen,  '*  a  remarkable  balbons  or  dabbed  appearance ;  the  Aopearancet 
fore  part  and  dorsum  of  the  foot  are  «' ^«  ^^^• 

greatly  swollen,  glazed,  an^  possibly  I'lO-  *^^^ 

perforated  by  sinuses  discharging  thin 
unhealthy  pus."  ('Science  and  Art 
of  Surgery.')  When  diseased  and 
dead  these  four  bones  may  be  re- 
moved, and  a  good  foot  lefb.  As  a 
single  bone,  the  cuboid  is  also  not 
rarely  diseased,  and  may  be  taken 
away  without  any  detriment.    In  the 

case  figured  (Fig.  475)  the  scaphoid,     ^^  ^^^^^'^         Case. 

three  cuneiform,  and  cuboid  bones 
were  removed,  an  excellent  foot  re- 
maining. I  removed  them  from  a 
boy,  ffit.  8,  simply  enucleating  the 
diseased  and  dead  bones  from  their 
beds,  and  disturbing  the  periosteum  and  soft  parts  as  little  as  possible. 

Of  the  xnetatarso-plialangeal  joints  that  of  the  great  toe  is  the  one  That  of  the 
the  most  frequently  diseased,  either  from  injury  or  otherwise,  and  gT«»*  *oe 
when  diseased,  it  is  a  troublesome  one  to  deal  with.    There  is  some  '^2^^. 
reason  to  believe  that  the  bursse  about  the  sesamoid  bones  at  the  ball 
of  the  toe  are  sometimes  the  source  of  the  evil. 

Wlien  dead  bone  exists  in  these  joints  it  may  be  removed ;  in  some 
cases  the  joint  may  be  excised  with  a  good  result.  I  have  seen  this  on 
several  occasions,  and  in  one  instance,  which  I  operated  upon,  a  move>  • 
able  joint  was  secured.  QavJty  affections  of  this  joint  are  very  com- 
mon, and  may  go  on  to  disorganization.  Disease  of  the  joint  as  a 
result  of  a  neglected  bunion  is  not  rare,  but  such  cases  will  be  treated 
of  in  another  page. 

Disease  of  the  sacro-iliac  joint  is  occasionally  the  result  of  injury,  Diieaset  ot 
more  frequently  following  parturition,  and  at  times  is  the  secondary  ^"S^. 
effect  of  disease  of  the  bones  which  form  the  joint.    The  disease  w  to  * 

be  recognised  by  pain  in  the  part,  aggravated  by  any  position  in  which  '^"•***'* 
pressure  is  made  upon  the  inflamed  tissues  by  th«  weight  of  the  body 
or  other  act ;  local  tenderness,  swelling  or  suppuration  indicate  the 
exact  seat.  Hilton  has,  however,  in  his  interesting  lectures  on  Best, 
well  pointed  out  how  the  actual  seat  of  the  disease  may  be  masked  by 
the  pain  being  referred  to  the  extremities  of  the  sacral  nerves  in  rela- 
tion with  the  joint,  i,e.  to  some  part  of  the  lower  extremity,  and  how 
the  psoas  muscle  may  be  so  spasmodically  contracted  as  to  produce 
flexion  of  the  thigh,  and  thus  give  rise  to  the  appearances  of  hip  or 
spinal  disease. 

In  the  treatment  of  this  affection  the  same  principles  are  applicable  Treatment, 
as  in  other  joints — rest,  tonics,  good  food,  and  air.  As  soon  as  suppu- 
ration can  be  made  out,  an  incision  should  be  made  to  prevent  burrow, 
ing,  which  is  sure  to  take  place ;  and  when  dead  bone  is  present  it 
should  be  removed.  I  have  taken  away  large  pieces  of  bone  from  this 
joint  with  great  benefit. 

Disease  of  the  symphysis  pubii  is  very  rare.    I  have  seen  it  but  once  Diaeaaes 
in  a  case  following  what  was  believed  to  have  been  a  fractured  pelvia  ®'*'*1_-|- 
complicated  with  laceration  of  the  urethra ;  when  I  saw  the  man,  p^£^  ^^ 
months  after  the  accident,  sinoses  existed  running  down  to  the  joint 


....    . »!>»'. i-i'  1*  cliiirly  (•st:il)li>iii 
the  best  ]>ra('tict'  i^  ])r.)l):ilii y  l.mu.l  hi  li 
t1il>  i-i  not  a<lvi>al)l'\  or   j)ractical)l»',  xW 
1)1'  (lividi'd   hy  a  <ulH-utaii«M)us   iuci.-ion    t 
iiiuitT  these  ciroumstuiues  the  cure  must 
coccj^real  joint  disease  are  much  Simula 
detcribed  (•  Med.  Times/  1859)  as  coccy( 
women  when  any  of  the  coccygeal  muscle 
walking  or  running,  rising,  defecating,  o. 
tion  that  is  to  be  cured  by  the  subcutanei 
nofcles. 

Diieases  of  the  Joints  of  the  U 

Diieaies  of  Diseates  of  the  stemO'Claviculnr  joint. — ; 
the  stenio-  pyemia  is  very  common ;  but  as  an  indepec 
djmcnUr  J  htcre  seen  but  two  cases  of  it,  and  these 
Inflammation  about  the  joint  in  syphilitic 
infrequent*  but  such  cases  rarely  break  c 
recognised,  the  joint  being  a  superficial  one. 
Disease  between  the  sternal  bones  has  be 
have  seen  but  one  example  of  it,  and  that  v 
sterntl  abscess  and  necrosis.  Local  pain  incres 
mOTement  produced  on  coughing,  with  swelli 

Jliseaies  of  the  Shoulder- 
are  comparatiyely  rarely  met  with 
I  of  the  joint  cases  admitted  into  i 
•acb  eases  being  treated  outside.    Synovitis, 
is  found  in  this  joint,  as  well  as  cases  of  \ 
Joint  has  no  special  disease. 
SapparatloB.     Whan  disorganisation  takes  place  and  su* 
rows  down  the  bicipital  orf^^'^ 
fhmfc  '^  "^    ' 


joint. 
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arm  by  the  Surgeon  does  not,  ought  to  indicate  the  bursal  disease,  the 
joint  moving  freely,  although  possibly  attended  with  a  sensation  of 
crepitation. 

Diseases  of  the  Elbow-joint. 

These  are  of  great  importance,  for  the  value  of  the  hand  is  greatly  Diseases  of 
dependent  upon  the  intej^rity  of  the  elbow.  In  their  general  clmracter  jJ^J*^^" 
they  are  the  same  as  in  any  other  joint. 

Synovitis  makes  itself  known  by  the  general  enlargement  of  the  joint, 
as  well  as  by  the  sense  of  fluctuation  on  either  side  of  the  olecranon 
process.  Pulpy  disease  is  recognised  by  the  presence  of  the  doughy, 
seini-Huctuating  products  that  have  been  poured  out  in  the  same 
position.  Articular  ostitis  is  also  capable  of  recognition  by  the  ex- 
panded bones. 

In  a  general  way,  elbow-joint  cases  do  well,  recovery,  with  move- 
ment, taking  place  in  the  majority.  In  others,  a  natural  cure  takes 
pliice  by  anchylosis,  and  this  may  follow  suppuration  or  otherwise. 

In  a  large  number  of  cases  operative  interference  is  called  for,  not  so  Often  require 
much  to  remove  a  disease  that  is  incurable  by  natural  processes,  as  to  operitire 
procure  movement  and  prevent  anchylosis,  a  stiff  elbow  being  often  a  "»*«"««»««. 
very   serious    impediment. 

The    amount  of  movement  Fio.  476. 

that  is  at  timed  secured, 
however,  after  a  natural  re- 
covery from  a  suppurating 
joint  is  very  good.  Fig.  476 
was  taken  from  a  b  )y,  »t. 
19,  who  had  had  a  disor- 
ganized  joint  treated  by 
free  incisions  when  ten 
years  of  age.  He  had  as 
much  movement  as  the 
drawing  indicates.  The  head 
of  the  radius  was  displaced 
outwards,  in  many  cases  of  cure  useful  flexion  and  extension  are 
often  secured,  as  well  as  pronation  and  supination.  In  some  these 
latter  movements  are  preserved  when  the  ulna  and  humerus  are  firmly 
fixed  together,  and  when  they  are,  the  value  of  the  hand  is  but  little 
diminished.  In  an  old  case  of  my  own,  after  many  years  I  found  the 
rotation  of  the  radius  perfect. 

Disease  of  the  wrist-joint  is  not  so  common  as  disease  of  the  carpal  Pj****^  ^ 
bones  and  carpo-phalangeal  joints,  and  when  it  has  started  in  one  part  ^""^J<*"^*- 
it  is  very  prone  to  be  propagated  to  others.  When  suppuration  takes 
place  the  pus  often  burrows  freely  between  the  tendons,  &c.  As  long 
as  diseased  bone  does  not  exist  to  prevent  recovery  a  good  result  may 
be  looked  for,  although  probably  with  some  amount  of  stiflhess  or  even 
anchylosis.  When  bone  disease  keeps  up  the  irritation  the  dead  pieces 
should  be  removed.  In  all  cases  to  assist  recovery  the  hand  should  be 
secured  by  a  splint  in  the  position  intermediate  between  pronation 
and  supination,  such  a  |)osition  being  the  best.  The  hand,  when  left 
alone,  is  too  apt  to  assume  the  prone  position — a  by  no  means  good 
one. 

Diseases  of  the  phalangeal  joints  are,  in  their  nature,  like  those  of 


Drawing  illiutniting  the  amount  of  flexion  after 
recovery  from  tuppuratiou. 
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other  jointi,  and  matt  be  dealt  with  npon  fimilar  piiiiciplaB»  qmovitii^ 
pulpy  diieaie,  and  bone  diteaie,  with  or  without  dieorganisaiion,  being 
found  in  all.  By  g^ood  treatment  a  recoyery  with  movement  may  be 
secured ;  when  a  natural  cure  can  only  be  looked  for  br  anchyloais,  aa  a 
matter  of  expediency  the  Cjuestion  of  the  removal  of  the  finger  maj  be 
entertained,  for  a  stiff  jomt  at  the  metscarpo<phalangeal  joint  is  a 
serious  detriment,  whilst  at  the  middle  joint  it  is  less  injurious,  and 
least  so  at  the  terminal  one. 

In  the  thumb,  amputation  is  rarely  to  be  thought  of ;  when  reeorery 
from  disease  of  the  distal  phalangeal  joint,  by  anchylosis,  is  probabl^ 
a  good  thumb  may  be  secured,  bat  in  the  metacarpo-phalangeal  joint 
it  is  so  inconvenient  that  the  operation  of  excision  is  prol^Uy  pve- 
ferable. 

The  position  of  the  patient,  his  occupation,  age,  &c^  have  so  power- 
ful an  influence  in  guiding  the  Surgeon  to  a  decision  that  every  case 
must  be  treated  on  its  own  merits  and  according  to  its  own  special 
wants. 


CnrsbOity  of 
joint  ' 


Ai  proved 

pathological 
evidence. 


AflivoTed 
bv  clinical 
ouaerration. 


OV  THE  CXmS  AHD  TSEATKSVT  OF  JOIHT  BXSXASS. 

The  most  important  point  a  Surgeon  has  to  bear  in  mind  in  the 
treatment  of  joint  disease  is  that  al  its  curability,  for  clinical  ex- 
perience affords  convincing  evidence  that  under  judicious  management 
a  large  proportion  of  joint  cases  can  be  guided  successfolly  to  a  com- 
plete recovery ;  that  in  some  a  cure  can  only  take  place  by  anchylosis  or 
a  stiff  joint ;  and  that  it  is  only  in  exceptional  cases  severe  operative 
interference  is  really  called  for. 

The  recollection  of  the  two  former  facts  is  a  constant  encourage- 
ment to  the  Surgeon  to  persevere  with,  and  to  the  patient  to  submit 
to,  the  necessary  means  adapted  to  secure  these  ends ;  whilst  it  in  no 
way  tends  to  discourage  operative  interference,  when  the  course  of  the 
disease,  its  nature  or  its  severity,  gives  sufficient  evidence  that  such 
interference  is  expedient  or  necessary. 

All  pathological  evidence  likewise  tends  towards  the  support  of  these 
conclusions,  for  no  one  can  have  examined  with  care  joints  that  have  been 
removed  either  by  excision  or  amputation,  and  others  that  have  failed 
to  go  on  towards  a  successful  issue,  without  having  been  often  struck 
by  the  vast  amount  of  repair  that  has  been  going  on  side  by  side 
with  the  disease ;  by  the  apparently  limited  character  of  the  disease, 
and  the  feeling  that  in  many  coses  where  a  capital  operation  had 
been  performed  some  simple  operative  interference  would  probably 
have  been  successful,  or  that  none  at  all  was  really  called  for. 

At  the  same  time  it  must  be  borne  in  mind  that,  although  in  a  pa- 
thological sense  the  disease  may  have  been  limited  or  reparable,  and 
needed  no  interference,  in  a  clinical  sense,  a  very  opposite  conclusion 
may  reasonably  have  been  drawn,  for  the  course  of  the  disease  by  its 
progressive  nature  and  sapping  powers  may  have  proved  that  the 
powers  of  the  patient  were  incompetent  to  provide,  even  in  limited 
disease,  the  stimulus  needed  for  repair. 

In  the  treatment  of  joint  disease,  however,  it  is  not  always  a  question 
as  to  the  possibility  or  impossibility  of  securing  a  successful  issue  by 
simply  aiding  natural  efforts. 

Surgeons  who  look  upon  a  stiff  elbow-  or  shoulder-joint  as  a  serious 
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inconvenience,  and  an  nnsatisfactory  result  of  treatment,   advocate  Earl^ 
early  excision  of  a  joint  with  the  view  of  obtaining  movement  that  is  JJ^J^^y 
not  always  to  be  secured ;  and  those  who  have  little  belief  in  natural  gome, 
processes  guided  by  art,  going  on  to  produce  anchylosis  in  disease  of 
the  knee,  or  think  the  time  occupied  in  the  attempt  as  badly  spent, 
advocate  a  like  practice.    While  some  Surgeons  are  always  satisfied 
with  a  cure  of  the  disease  by  natural  efforts  assisted  by  art,  and  only 
remove  by  operative  measures  joints  or  parts  of  joints,  as  dead  bone, 
when  these  natural  processes  have  proved  themselves  incompetent  to 
effect  a  cure  j  others  say  that  in  a  large  number  of  cases  these  natural  Deferring 
processes  lead  only  to  an  undesirable  end,  and  that  in  such  it  is  not  J^jjl" 
expedient  to  make  the  attempt.    Arguments  of  expediency  also  come  mended  by 
in,  and  in  recent  times  have  gained  in  importance,  more  particularly  otberi. 
when  brought  to  bear  upon  the  question  of  a  cure  with  a  stiff  joint,  or  ArgumenUof 
when  a  prolonged  interval  of  time  must  of  necessity  be  required  to  expediency, 
secure  the  end,  and  there   is  no  doubt  that   in  many  cases,  and  in 
some  joint  cases,  these  arguments  of  expediency  are  of  weight,  and 
worthy  of  consideration,  although  as  a  broad  rule  of  practice  they  are 
dangerous  to  follow,  for  in  the  minority  of  cases  natural  processes 
guided  by  art  are  followed  by  results  which  leave  little  to  be  desired, 
and   are   secured  without  the   dangers   which   are  attached    to  all 
operative  interference.    These  points,  however,  will  come  out  better 
in  the  consideration  of  the  treatment  of  individual  joints,  to  which 
attention  will  now  be  drawn. 


Treatment  of  Disease  of  the  Hip-joint, 
upparation  or  other  disorganizing  chan£ 
has  not  appeared,  a  good  hope  exists  of  recovery  with  a  useful  alien-  JJ?^ 
lation,  and  so  long  as  the  disease  is  in  the  synovial  membrane,  the  pro-  befoi 


So  long  as  suppuration  or  other  disorganizing  change  in  the  joint  ^  the 

-•  ..-  «...        treatment  of 

>  diseue 
Bfore 
babilities  of  a  recovery,  with  a  moveable  joint,  are  great;  but  in  a  large  wppnrafion 
number  of  cases,  where  time  has  been  allowed  to  pass,  and  disease  has  SSIcc*''*" 
gone  on  to  produce  degenerative  changes  in  the  articular  cartilages, 
recovery,    with  anchylosis,  is  to  be  looked  for;   anchylosis  without 
suppuration   being   more  common  after  articular  ostitis  than  after 
synovial  disease  {vide  paper,  by  author,  in  *Med.  Times,*  July  and 
August,  1869).    When,  however,  disease  originates  in  the  epiphysis — 
that  is,  the  head  of  the  bone — or  in  the  epiphysial  connective  cartilage, 
the  prospects  of  a  recovery  with  movement  are  slight;  unless  the  mis- 
chief is  checked  in  its  early  stage ;  for,  in  the  former  case,  the  arti- 
cular cartilage,  deriving  its  nourishment  mainly  from  the  bone,  soon 
undergoes  degenerative  changes  that  can  only  be  repaired  by  processes 
ending  in  anchylosis ;  and  in  the  latter,  the  epiphysis  is  often  cast  off 
as  a  foreign  body,  and  recovery  can  only  take  place  on  its  exfoliation  or 
removal. 

In  both  classes  of  cases,  however,  the  treatment  is  in  a  measure  the  Rest- 
same — that  is,  the  joint  is  to  be  at  rest,  and  all  inter-articular  pressure  •?!"»'• 
is  to  be  avoided ;  and  for  these  ends  the  application  of  a  splint  is  the 
best  practice ;  any  of  the  forms  of  splint  figured  in  the  chapter  on 
fractures  of  the  thigh  being  employed,  the  one  figured  447  being  by 
far  the  best.  Dr.  Say  re's  splint  is,  however,  a  good  one,  and  Mr.  H.  O. 
Thomas's  posterior  splint  promises  to  be  of  great  use.  At  times, 
however,  particularly  in  articular  ostitis,  simple  extension  by  means 
of  the  weight  and  pulley  answers  every  purpose. 
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When  iuppuraiion  hot  appeared  m  ike  Joint,  recovery  witli 
lotis  can  alone  be  looked  for ;  and  in  many  cases  this  rtaolt  cnnpot  I 
expected,  unless  the  diseased  bone  is  cast  off,  or  the  disiMtod  tinae  re* 
moved.  In  this  cIium  of  cases  the  most  severe  examples  oF  hip  diseaMi 
are  to  be  found;  for  it  is  certain,  when  suppuration  of  a  joint  has 
taken  place,  that  the  more  or  less  complete  disorganisation  of  that 
joint  has  likewise  ensued.  It  is  true  that,  when  an  abscess  baa  beea 
the  result  of  chronic  changes  in  a  pulpy  synovial  membrane,  the  com* 
plete  disorganization  of  the  joint  need  not,  as- a  necessary  consequence^ 
be  looked  for,  although  where  it  has  followed  upon  disease  in  the  arti- 
cular extremities  of  the  bones — articular  ostitis— it  is  more  than  pro- 
bable that  the  itrticular  cartilages  will  have  been  completely  destroyed 
with  the  ligaments  and  synovial  capsule.  There  is,  however,  this  dif- 
ference between  the  two  classes  of  cases :  when  the  suppuration  has  taken. 
place  as  a  consequence  of  synovial  disease,  recovery  may  take  place 
with  soft  or  fibrous  anchylosis,  or  even  with  some  degree  of  movement; 
but  when  recovery  follows  upon  disorganization  the  result  of  articular 
ostitis,  although  fibrous  anchylosis  may  take  place,  osseous  anchylosis 
can  only  occur  when  the  cartilages,  with  the  articular  lamella  of  bone» 
have  entirely  gone,  and  there  is  no  necrosed  bone  left  to  keep  np  the 
disease ;  for  when  this  complication  exists  a  natural  recovery  cannot 
take  "pUce  till  the  source  of  irritation  has  been  discharged  by  natural 
processes  or  removed  by  art. 

When  suppuration,  therefore,  takes  place  in  a  hip-joint,  although 
recovery  with  partial  movement  may  follow,  there  is  but  one  result  that 
a  Surgeon  can  reasonably  look  for  and  strive  to  secure,  and  this  is 
anchylosis.  Should  he  be  able,  by  the  clinical  history  of  the  case  and 
the  existing  symptoms,  to  make  out  that  the  disease  began  in  the  sy- 
novial membrane,  and  that  the  suppuration  was  the  result  of  patho- 
logical changes  following  upon  such  an  affection,  the  hope  of  securing 
a  good  result  is  very  great;  for  the  disease  in  the  joint,  however  com- 
plete it  may  be,  is  probably  only  superficial,  and  does  not  involve  the 
bones  to  any  extent,  and  consequently  a  good  recovery  with  a  stifi"  joint 
may  fairly  be  anticipated.  Should,  however,  the  clinical  history  of 
the  case  and  existing  symptoms  indicate  disease  of  the  bones,  the  proba- 
bilities of  the  same  result  taking  place  will  rest  entirely  upon  the 

amount  of  disease  in  the  bone,  and 
not  upon  the  extent  of  disease  in  the 
joint.  If  the  disease  in  the  bone  be 
superficial,  a  natural  cure  by  anchy- 
losis may  be  looked  for;  for  dead 
bone,  if  not  too  large,  and  even  the 
epiphysis,  may  be  discharged  exter- 
nally, and  a  good  recovery  follow. 
Should,  however,  the  disease  in  the 
bone  be  extensive  (Fig.  477),  or  a 
sequestrum  be  so  placed  in  the 
centre  of  the  bone  as  to  keep  up 
irritation,  and  interfere  with  re- 
pair, as  shown  in  Fig.  468,  the 
Surgeon's  active  interference  will  be 
imperatively  demanded,  and  it  may 
be  added  that  under  no  circumstances  is  it  practised  with  better  results. 


Fio.  477. 


Head  of  femur  altered  by  diseime— 
remoTcd  by  excision .    Prep.  131&". 
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Under  all  circumstaticcs.  however,  the  first  point  in  treatment  is  to 
secure  the  complete  immobility  of  the  limb,  and  this  is  to  be  ensured 
by  splints,  and  at  times  by  extension  by  means  of  weights  or  elastic 
forces.  In  some  cases  a  long  outside  splint  is  enough,  in  other  cases  the 
weight  is  sufficient.  In  very  chronic  cases  some  immoveable  casing  of 
leather,  gutta  percha,  felt,  wire,  or  perforated 
zinc,  or  other  appliance,  such  as  the  fancy  or 
ingenuity  of  the  Surgeon  suggests,  is  the  best ; 
absolute  immobility  of  the  joint,  prevention  of 
inter-articular  pressure,  tonic  treatment,  liberal 
regimen,  good  air,  and  time,  being  essential  con- 
ditions for  a  successful  issue.  Fig.  478  represents 
a  good  apparatus  to  ensure  immobility  when  the 
patient  is  in  bed,  although  the  double  splint 
figured  447  is  better ;  for  with  it  adduction  of 
the  affected  limb  is  prevented,  the  pelvis  is  fixed, 
and  the  external  malleolus  of  the  ankle  of  the 
affected  side  is  kept  in  a  line  with  the  hip. 
Mr.  C.  de  Morgan's  long  splint  (Fig.  453), 
is  also  good,  extension  in  both  being  main- 
tained  through  an  accumulator  over  a  pulley 
inserted  in  the  cross  foot-piece.  Mr.  de  Morgan 
applies  his  splint  to  the  side  of  the  sound  limb, 
through  which  he  likewise  applies  all  counter- 
extension. 

The  main  object  of  both  these  splints  is  to 
prevent  any  adduction  of  the  affected  limb, 
and  subsequently  any  tilting  of  the  pelvis ;  for 
this  tilting  of  the  pelvis  which  is  so  commonly 
found  after  recovery  from  hip-joint  disease  with 
anchylosis  is  due  to  adduction  of  the  affected 
extremity,  the  hip  on  the  affected  side  being  mechanically  drawn  up 
wlien  the  fixed  adducted  limb  is  abducted  to  allow  the  sole  of  the 
foot  to  tread  the  ground  for  progressive  purposes.  Mauy  examples  of 
recovery  from  hip-joint  disease  have  come  under  my  notice  which  have 
been  spoilt  by  a  want  of  attention  to  this  point,  one  which  is  often 
disregarded. 

When  some  malposition  of  the  thigh  exists,  such  as  flexion  or 
adduction,  when  the  limb  has  assumed  a  position  which  would  be 
detrimental  to  the  patient's  welfare,  it  is  essential  that  such  a 
fault  should  be  remedied  before  the  plan  of  treatment  already  laid 
down  is  carried  out,  and  as  long  as  no  anchylosis  has  taken  place, 
or  the  union  is  soft,  there  is  a  good  prospect  of  the  treatment 
being  successful.  Chloroform  should  be  given,  and  the  thigh  slowly 
but  surely  brought  down  to  a  straight  line  with  the  body,  and 
there  fixed.  After  the  forcible  extension  any  over-action  may  be 
checked  by  the  local  application  of  ice  or  hot  fomentations,  according 
to  the  comfort  they  give  the  patient.  At  times,  however,  active 
disorganizing  changes  and  bad  results  follow.  When  displacement 
or  dislocation  of  the  joint  exists  it  is  often  in  the  Surgeon's  power 
to  reduce  the  dislocation,  and  then  to  treat  the  case  as  one  of  the 
ordinary  kind.  1  have  seen  and  treated  some  such,  and  with  good 
results.     In  the   one    from  which  Fig.  479  was  taken  the   disease 
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had  been  acute;  tlie  boj  wm  eleren  jeus  €i  i 
Fro.  479.  the  dblocation  wae  on  the  ilinm  |  iti  TediietifNi  n 

chloroform  wai  readily  effected  and  the  raeidt  wm 
good.  A  weight  of  dz  or  leven  poanda  waa  enoagh 
to  keep  the  limb  in  poaition,  and  the  oocmter-ezten- 
sion  waa  well  applied  on  Uie  oppoaite  dde  of  the 
pelvii. 

When  the  diaplaeement  ia  of  long  standing;  and 
the  natural  core  of  the  diBeaie  haa  gone  on  to  Ita  end* 
it  is  not  wise  to  interfere,  and  thna  mn  the  riak  of 
undoing  what  natnre  has  well  done ;  for  manj  of 
these  casee  of  supposed  diilocationaare  nothing  of  the 
kind,  they  are  simply  a  shortening  of  the  neck  of 
the  bone,  from  the  absorption  or  destruction  of  the 
head  of  the  bone  or  epiphysis,  or,  at  timea,  of  the 
acetabulum.  Drs.  March  and  Sayre,  of  New  York, 
deny  the  existence  of  a  dislocation,  but  in  thia  they 
are  wrong ;  it  doea  occur,  although  but  rarely ;  in 
the  caae  from  which  Fig.  479  waa  taken  it  was  ye 
clear. 

In  exceptional  instances  the  displacement  of  the 
limb  is  due  to  a  separation  of  the  neck  of  the  bone 
from  the  epiphysis,  which  is  left  fixed  in  the  aceta- 
bulum, or  18  cast  off. 

When  anchylosis  has  taken  place  at  a  bad  angle — 
at  such  an  angle  as  seen  in  Fig.  480 — any  attempt 
at  forcible  flexion  must  be  looked  upon  as  unjustifiable, 
although  it  may  be  right  to  consider  the  propriety 
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Anchy1o«iB  of  hip-Joint,  with  femnr 
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operation.    Case  of  boy  st.  15. 
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of  improying  the  position  of  the  limh  by  the  eabcataneoos  divition  of  SabeuU- 

the  neck  of  the  bone  by  means  of  a  fine  saw,  as  has  been  ably  done  ^f^ 

in  recent  times  by  Mr.  W.  Adams  (*  Brit.  Med.  Jonrn.,'  1870).  SSkSbMie. 

I  have  performed  the  operation  with  marked  snccess  in  three  cases 
(Fig.  480  was  taken  from  one  before  the  operation,  and  Fig.  481  after), 
and  it  has  been  successfnlly  repeated  by  Messrs.  Jessop,  Jowers,  and 
Jordan. 

I  look  npon  the  operation  with  mnch  favour,  and  believe  it  to  be  in 
suitable  cases  far  preferable  to  Dr.  Barton's,  who  divided  the  femnr 
between  the  trochanters,  or  that  of  Sayre,  who  excised  a  wedge  of  bone 
from  between  the  trochanters. 

The  instruments  required  are  such  as  those  figured  below  (Fig.  482). 


f  10  48S. 


The  operation  itself  I  give  in  Mr.  Adams's  words, 
tenotomy  knife  a  little  above  the  top 
of  the  great  trochanter,  and  carrying 
it  straight  down  to  the  neck  of  the 
thigh-bone,  divided  the  muscles  and 
opened  the  capsular  ligament  freely. 
Withdrawing  the  knife,  I  carried  the 
small  saw  along  the  track  made — pur- 
suing this  by  pressure  of  the  fingen — 
straight  down  to  the  bone,  and  sawed 
through  it  from  before  backwards,  in  the 
direction  represented  in  Fig.  483,  which 
shows  the  saw  applied  to  the  anterior 
surface  of  the  neck  of  the  bone.  The 
section  of  the  bone  was  accomplished 
in  four  minutes.  No  heemorrhage  fol- 
lowed, and  a  good  recovery  took  place 
with  a  stiff  limb." 

In  each  of  my  own  cases  the  neck  of 
the  thigh  bone  was  readily  divided  in  less 
than  five  minutes,  and  the  wound  above 
the  trochanter  healed  in  a  few  days; 
the  boys,  set.  8,  15,  and  16  respectively, 
walking  in  eight  weeks. 

I  did  not  attempt  to  obtain  move- 
ment in  any  of  these  cases,  being  well 
satisfied  with  the  results  secured;  al- 
though before  I  operated  on  the  last 


"  I  entered  the  Opm^ 
described. 
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I  was  tlive  to  the  fact  that  my  friend  Mr.  Lund,  of  Haneheafara 
had,  upon  a  man  who  had  hoth  hip-joints  anohyloted  in  a  atraigbt  line 
with  the  hody,  and  ai  a  consequence  could  not  sit,  operated  with 
such  success  that  after  the  operation  excellent  motion  wma  obtained 
in  each  hip-joint,  the  man  could  sit  up  in  a  chair  with  the  body 
nearly  perpendicular  and  the  thighs  comfortably  placed  on  the  seat, 
and  support  the  weight  of  the  body  upon  the  legs.  ('  Brit.  If  ed.  Joor,' 
Jan.  29, 1876.) 

Dr.  Fitzpatrick  has  suggested  and  adopted  the  practice  of  treating 
acute  and  articular  ostitis,  in  the  stage  of  inflammatory  congeetions  of 
the  hip  and  other  joints,  by  means  of  caustics,  making  a  caustic  tnnnel 
into  the  trochanter  or  inflamed  bone.  He  advises  it  before  the  joint 
has  disorganized  in  the  early  stage  of  the  disease,  and  when  the  joint 
is  converted  into  a  foul  suppurating  cavity.  In  the  intermediate 
periods  his  experience  does  not  warrant  him  in  advising  the  practice. 
He  was  led  to  adopt  the  practice  in  joint  cases  from  witnessing  its 
benefit  in  an  inflammatory  affection  of  superficial  bone.  The  practice 
consists  in  piercing  the  bone  with  a  strong  knife  or  trephine,  and 
cauterising  the  cavity  with  a  stick  of  the  potassa  cum  calce.  ('  B\en« 
Retrospect,'  1867-8.) 


On  the 
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the  knee. 

Acute 
■ynoritii. 


In  tubacnte 
and  chronic 
8yno\itit. 


The  Treatment  of  DiaeaMi  of  the  Knee-joint. 

This  may  be  taken  as  a  type  of  the  treatment  of  all  joint  diseases. 

Acule  9ynof)itis  is  usually  the  result  of  some  wound,  and  is  to  be 
treated  according  to  the  principles  laid  down  in  a  former  page,  by  rest 
and  ice  locally  and  opium  internally ;  when  not  subdued  rapidly,  dis- 
organization of  the  joint  ensues,  and  few  cases  are  more  serious  in 
their  local  as  well  as  their  general  effects,  for  life  under  the  most 
favourable  circumstances  is  endangered,  and  recovery  with  a  stiff 
joint  must  be  regarded  as  favourable.  When  disease  is  the  result 
of  septicasmia,  or  the  rupture  of  an  abscess  into  the  joint,  the  success  is 
no  better. 

In  subacute  and  chronic  forms  of  synovitis  a  good  result  may, 
as  a  rule,  be  promised,  and  tbo  treatment  mnst  be  directed  by 
the  cause  of  the  disease.  In  traumatic  cases  the  local  application 
of  cold  or  warmth,  according  to  the  amount  of  comfort  one  or  other 
affords,  and  keeping  the  limb  immoveable  by  means  of  splints,  is 
often  enough ;  gentle  support,  by  means  of  well-applied  strapping, 
being  a  vduable  adjuvant  when  only  a  relaxed  condition  of  joint 
remains. 

At  other  times  the  application  of  a  blister  to  either  side  of  the  joint 
and  the  internal  administration  of  the  iodide  of  potassium,  with  or 
without  bark  or  qninine,  according  to  the  necessities  of  the  patient* 
is  of  great  use.  When  gout  appears  to  be  an  clement  in  the  affection 
it  is  advisable  to  administer  colchicum,  lithia,  and  other  remedies 
approved  in  that  disease.  When  the  case  appears  to  have  a  rlieumatio 
origin,  alkalies,  such  as  the  bicarbonate  of  potash,  &c.,  may  prove  ser- 
viceable ;  and  when  there  is  any  reason  to  suspect  that  there  is  any 
syphilitic  taint  in  the  constitution,  it  is  necessary  to  employ  such  treat- 
ment as  is  peculiar  to  such  diseases,  viz.,  the  iodide  of  potassium,  or  some 
mercurial,  such  as  Plummer's  pill,  &c. 
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Paracentesis  of  the  joint  is  an  operation  that,  in  the  hands  of  On 
some  Surgeons,  has  heen  performed  with  marvelloas  success.    Dr.  Jf^i^"*****" 
Fayrer,  late  of  Calcufcta,  was  one  of  its  strongest  adrocates,  haying  knee-joint, 
shown  (*  Indian  Med.  Gaz.,'  1869)  that  in  the  chronic  and  subacute 
forms  much  good  is  often  obtained  by  the  operation  if  care  be  taken  to 
exclude  the  air  by  carefully  closing  the  puncture  and  fixing  the  joint 
<>D  a  splint ;  the  drawing  off  of  the  fluid  affording  instantaneons  relief. 
I  have  performed  this  operation  once  with  a  good  result  in  a  case  in 
which  the  tension  of  the  joint  was  extreme,  and  in  another  case, 
operated  on  by  Hr.  Cock,  a  similar  result  was  obtained ;  it  is  a  practice, 
however,   that  ought  to  be  followed  with  extreme  caution.     The 
nse  of  Dieulafoy's  aspirator  probably  renders  the  operation  more  safe 
than  if  performed  by  other  means. 

The  pulpy  disease  of  the  synovial  membrane  is  a  very  obstinate  Treatment. 
affection,  and  although  fairly  curable  in  its  early  stage,  and  occa-  J?  P^'^J* 

Fio.  484.  2?SS!ne. 


Splint  for  diseased  knee-joint. 

sionally  so  in  a  later  one,  with  a  moveable  joint,  is  always  tedious  and 
unsatisfactory. 

In  its  treatment  the  absolute  immobility  of  the  joint  is  most 
essential,  and  this  is  only  to  be  guaranteed  by  the  application  of  a 
well-adapted  splint  (Fig.  484).  As  long  as  any  inflammatory  action 
exists  the  posterior  splint,  reaching  from  the  heel  and  foot  two  thirds 
up  the  thigh,  is  as  good  as  any,  although  after  this  steg^  of  the  disease 
has  passed  away  the  Bavarian  flannel  splint  (p.  416),  or  some  other 
good  casing,  may  be  employed.  As  long  as  any  heat  or  periodic  flushing 
of  the  joint  exists,  the  limb  must  be  kept  raised,  and  warm  moist 
applications  applied  by  strips  of  lint  surrounding  the  joint ;  after  these 
symptoms  have  subsided  and  the  producte  of  inflammation  alone  remain, 
well-applied  pressure,  by  means  of  strapping,  is  of  great  value.  Mr. 
Marshall  (<  Lancet,'  May  25,  1872)  speaks  highly  of  the  flve-per-cent. 
solution  of  the  oleate  of  mercury  in  oleic  acid  as  ail  application,  and 
my  experience  of  its  use  has  been  satisfactory.  Blistering  and  firing 
in  this  affection  seem  to  be  of  little  value. 

The  constitutional  treatment  is  essentially  a  tonic  one  in  all  stages  Constitn- 
of  this  affection,  for  the  subjects  of  it  are  always  feeble,  and  often  ^^JJ^ 
strumous;  iron,  quinine,  bark, cod- liver  oil,  good  food, and  fresh  or  sea  "«•""«**• 
air  are  essential  elements  of  successful  treatment. 

By  these  means,  so  long  as  suppuration  has  not  set  in,  a  cure  may 
be  effected,  although  many  months  may  be  absorbed  in  its  attain- 

^^^^'  ^  .     .  ,        *  ..  tnp^tion 

When  suppuration  appears^  the  same  principles  of  practice  areoccnn. 
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applicable ;  when  small  deponte  of  pot  form  from  the  hreaking^  down 
of  some  portion  of  the  pnlpy  tissnes,  and  make  their  waj  through  the 
skin,  and  not  through  the  joint,  they  may  be  opened,  aiid  still  m  good 
resnlt  ensne.    Bat  when  the  joint  beoomes  disorganised  from  the  same 
canse,  other  questions  arise  as  to  the  expediency  or  possibility  of  saTing 
the  joint  or  life  of  the  patient^  which  will  daim  attention  in  tiie  ohapler 
on  suppurating  joints. 
Treataeat  of     ^*  a/riievilar  oHitis,  a  disease  readily  made  out  in  the  knee,  when 
artimilar       simple  expansion  of  the  bones  (Fig.  474),  and  an  aching  pun  and  heat, 
^^  ^       are  the  local  symptoms,  all  walking  or  standing  is  positively  to  be 
interdicted,  everything  like  pressure  between  or  upon  the  affeeted 
Locally.         bones  is  to  be  forbidden,  fomentations  with  warm  water  are  to  be 
applied  two  or  three  times  a  day,  and  strips  of  wet  bandage  kept 
applied  round  the  joint,  and  surrounded  by  a  handkerchief  of  elaaide 
tissue  or  oil  silk.     BHsters,  moxas,  and  counter-irritants  I  rarely 
employ,  having   long  found  the  above  practice  preferable.    Some 
Surgeons,  however,  speak  highly  of  their  value. 

When  heat  has  left  the  joint  and  the  aching  "  g^rowing  "  pains  have 
disappeared,  when  the  clinical  evidence  tends  to  show  that  all  inflam- 
matory action  has  subsided,  and  the  results  or  products  of  inflammation 
alone  remain,  pressure  on  the  part,  as  applied  by  strapping,  is  of  great  * 
use ;  it  not  only  gives  comfort  to  the  patient*  but  appears  to  help  the 
absorption  of  the  inflammatory  products  and  the  subsequent  cure  of 
the  disease. 
CoBBtitn-  Constitutional  treatment  during  this  time  is  not  to  be  forgotten, 

twaally.  Tonic  treatment  is,  as  a  rule,  needed,  and  for  children  cod-liver  oil 
combined  with  the  syrnp  of  the  phosphate  or  iodide  of  iron  is  a  suitable 
prescription.  When  the  appetite  is  bad  quinine  may  be  given ;  at  other 
times  iron,  or  other  tonic.  Good  food  and  good  air  are  as  necessary  in 
this  as  in  all  other  joint  cases,  the  use  of  the  iodine  evaporating  box 
not  being  forgotten ;  mercury  is  not  needed. 

It  may  be  noticed  that  splints  are  not  recommended;  they  are 
not  required,  for  in  the  early  stage  of  articular  ostitis  the  joint 
as  a  joint  is  not  diseased,  and  no  movement  of  the  articulation 
will  do  harm.  Extension  by  means  of  weights,  to  take  away  inter- 
articular  pressure,  is,  however,  at  times  very  valnable.  In  a  more 
advanced  stage,  however,  when  the  disease  has  so  progressed  in  the 
bones  as  to  have  set  up  some  degenerative  process  in  the  cartilages ; 
when  the  synovial  membrane  has  become  involved,  as  indicated  by 
83rnovitis  or  the  pulpy  thickening,  the  use  of  the  splint  is  most 
essential. 
Treatment  In  neglected  knee  cases,  when  the  joint  has  been  allowed  to  assume 

^''?*^™i^'  an  abnormal  position,  the  most  common  being  that  of  flexion  with  some 
J^l^^  amount  of  rotation  inwards  or  outwards,  and  in  still  worse  cases,  of 
dislocation  backwards,  the  deformity  must  be  remedied  by  gradual  ex- 
tension employed  through  a  posterior  screw  splint,  or  by  manual  exten- 
sion exerted  under  chloroform.  When  the  first  method  suffices  it  is 
probably  the  better,  although  manual  extension  employed  with  care 
rarely  does  much  harm ;  forcible  and  sudden  extension,  although 
necessary  in  exceptional  cases,  is  not  to  be  recommended  in  a 
general  way,  as  it  is  at  times  followed  by  severe  local  action  and  suppu- 
ration. 
When  the  deformity  has  been  of  long  standing,  the  application  of  a 
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constant  gentle  force,  as  exerted  throagh  one  of  the  many  instrnments 
that  have  heen  made  for  the  parpose,  is  to  he  recommended,  the  f emnr 
being  gradually  pressed  backwards,  the  head  of  the  tibia  forwards,  and 
the  foot  being  left  free  to  move. 

Anchylosis. — A  knee-joint  had  better  not  be  fixed  quite  straight ;  Treatment  of 
the  best  position  is  one  of  slight  flexion,  or  that  which  a  man  naturally  ■nchylow. 
assumes  when  he  stands  at  ease.     But  it  is  to  be  remembered  that  in 
the  knee,  anchylosis  is  more  difficult  to  secure  than  in  any  other  joint, 
on  account  of  the  presence  of  the  inter-articular  fibro-cartilages  that 
prevent  the  two  bony  surfaces  from  coming  in  contact.     Moreover, 
when  these  cartilages  are  diseased  they  are  most  difficult  of  repair,  no 
tissue    undergoing   a    reparative  process  more  slowly  or  imperfectly 
than  fibro-cartilage.     It  is,  doubtless,  from  the  knowledge  of  these 
clinical  truths  that  some  Surgeons  despair  of  securing  anchylosis  in  the 
knee,  or  even  doubt  its  occurrence,  and  arc  led  to  interfere  by  operation 
oftener  than  others.    Anchylosis  of  the  knee — good  solid  ossific  union  OHiiic  union, 
of  the  bones,  as  well  as  fibrous  anchylosis — does,  however,  occur,  and 
when  secured,  is  of  great  value ;  it  gives  a  limb  which  is  far  superior  y^j^^  Qf 
to  any  other  that  follows  excision,  and  is,  as  a  rule,  obtained  without  the  anchykMis. 
dangers  of  an  operation,  although  possibly  with  the  expenditure  of  more 
time.     I  have  the  notes  of  many  such  cases,  and  in  the  '  Med.  Times,' 
1870,  I  published  a  series  in  which  this  result  took  place  with  and  with- 
out suppuration. 

Diseases  of  the  ankle-joint  are  to  be  treated  upon  precisely  the  Treatment  of 
same  principles  as  those  laid  down  for  the  knee,  the  best  position  of  the  diseases  of 
foot  being  at  an  angle  slightly  exceeding  that  of  a  right  angle.  the  ankle. 

Diseases   of  the   shoulder -joint,  in   their  progress  and  treatment,  Diseaaei  of 
are  very  similar  to  those   of   other  joints.     When  the  shoulder  ha»ihoalder. 
to  be  fixed,  a  good  leather  casing,  including  the  scapula  and  humerus, 
is  the  best  apparatus,  the  elbow  being  at   the  same  time  supported. 
The  arm  should  be  allowed  to  hang  parallel  to  the  trunk,  with  the 
elbow  slightly  away  from  the  chest. 

Disease  of  the  elbow -joint  can  be  usually  managed  with  greater  Treatment  of 
ease  than  any  other,  a  splint  applied  in  the  flexure  of  the  joint,  pasring  disease  of 
well  down  to  the  hand  to  keep  the  radius  in  a  po»ition  intermediate  «ll>o^« 
between  pronation  and  supination,  being  the  best.     If  the  hand  be  left 
unsupported  it  is  sure  to  assume  the  prone,  position,  which  is,  as  a  rale, 
undesirable.     Dislocation  of  this  joint  rarely  takes  place  as  a  result  of 
disease,  except  at  the  head  of  the  radius,  which  is  often  displaced  back- 
wards and  somewhat  outwards. 

Before  fixing  the  joint  at  an  angle  it  is  well,  in  most  cases,  to  consult  Position  of 
with  the.  patient,  for,  in  some  cases,  the  straight  position  is  the  more  fixingjoint. 
desirable.  In  the  case  of  a  painter  I  had  under  care,  a  flexed  elbow  would 
have  lost  him  his  occupation.  In  another,  that  of  a  bargeman,  the 
joint  was  fixed  at  a  right  angle,  with  the  hand  pronated,  to  hoM  the  oar. 
A  carpenter  asked  me  to  fix  his  left  elbow  at  an  obtuse  angle.  A  hayeutter 
had  his  right  arm  fixed  nearly  straight.  In  all  these  iastauces  any  other 
position  would  have  been  most  detrimental. 

In  disease  of  the  torist  and  carpus  the  same  position  of  the  hand  is  to  Diseases  of 
be  maintained  as  in  disease  about  the  elbow.  wrist  and 

In  disease  of  the  phalangeal  joints,  when  anchylosis  is  to  be  obtained,  ^J!^^*** 
I  have  often  felt  that  the  straight  position  of  the  finger  is  very  inconve-  joiJuJ***** 
nient,  and  of  late  years  have  always  fixed  the  diseased  extremity  at  such 
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an  angle  as  will  allow  its  point  to  come  in  contact  with  the  top  of  the 
thumb.  In  this  position  the  fingers  are  more  nsefiil ;  they  are  less  in 
the  way,  and  the  deformity  is  less  observed.  In  these  cases  a  piece  of 
zinc  or  tin  is  the  best  material  to  use  as  a  splint ;  it  is  thin  and  takes 
up  little  space ;  it  is  likewise  firm. 
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ON  OPERATIVE  INTESFEBElfCE— EXCISION  AND 
AKFUTATION  IN  JOINT  DISEASE. 

In  the  treatment  of  joint  disease,  next  to  the  preservation  of  life,  the 
tarn  of  the  Surgeon  is  to  preserve  the  natural  movements  of  a  dis- 
eased  articulation ;  and  when  that  hope  has  gone,  his  object  is  to  save 
the  limb.  When  this  end  can  be  obt^ned  with  a  stiff  joint  the  result 
may  usually  be  regarded  as  satisfactory,  particularly  in  disease  of  the 
lower  extremity,  and  even  in  the  upper  a  stiff  shoulder  or  elbow-joint, 
at  a  good  angle,  is  not  so  bad  a  result  as  some  Surgeons  would  lead 
us  to  believe. 

When  neither  of  these  ends  appears  probable,  possible,  or  expedient 
from  the  extent  of  the  local  disease,  the  general  want  of  power  of  the 
patient,  or  the  necessities  of  the  individual  case,  the  question  of  opera- 
tion comes  before  the  Surgeon,  and  he  has  to  decide  whether  an  incision 
into  the  joint,  the  removal  of  dead  bone  from  or  excision  of  the  joint, 
or  amputation,  is  to  be  performed.  To  work  out  the  many  points  in- 
volved in  the  solution  of  these  questions  is  a  task  of  difficulty,  for  a 
form  of  practice  which  is  applicable  to  one  joint  may  be  inexpedient  in 
its  application  to  another;  and  this  difficulty  is  doubtless  due  to  the 
different  value  which  Surgeons  place  on  different  forms  of  practice, 
and  the  estimation  in  which  they  regard  natural  processes.  A  Surgeon 
who  has  intense  faith  in  natural  processes  in  the  cure  of  disease,  and 
particularly  of  joint  disease,  will  attempt  to  save  a  limb  that  another 
will  condemn,  regarding  any  practice  as  wrong  that  interferes  with  a 
natural  recovery,  as  long  as  any  reasonable  hope  exists  of  securing  such 
a  result ;  and  believing  that  a  cure  by  anchylosis,  however  acquired,  and 
however  long  a  time  may  be  passed  in  securing  it,  is  worth  the  attempt. 
A  second  Surgeon,  having  stronger  faith  in  surgical  treatment,  will 
excise  a  joint,  believing  it  to  be  inexpedient  to  waste  time  for  a  natural 
cure,  even  when  it  may  be  gained,  when  by  excision  he  believes  an 
equally  good,  if  not  a  better  result  can  be  secured  in  a  shorter  period. 
A  third  Surgeon,  looking  upon  both  forms  of  practice  as  too  pro- 
tracted and  uncertain,  will  remove  the  diseased  parts  by  amputation, 
under  the  conviction  that  a  more  certain  result  and  a  more  rapid  re- 
covery will  be  secured  by  such  a  process. 

To  lay  down  any  definite  rules  upon  these  points  is  an  impossibility, 
for  what  is  good  or  justifiable  in  the  treatment  of  one  joint  may  be 
just  the  contrary  in  another.  Of  the  various  joints  each  has,  there- 
fore, its  own  surgery,  which  I  propose  now  briefly  to  consider. 

As  a  starting-point,  however,  it  may  be  stated  that  no  surgical 
operative  interference  is  ever  justifiable,  unless  a  joint  has  suppurated 
or  become  disorganized  ;  and  that  amputation  is  only  to  be  thought  of 
when  all  minor  measures  are  inapplicable,  and  when  it  is  a  necessity  to 
remove  the  disease  to  save  life. 

The  larger  the  joint  the  gi*eater  the  evils  of  operative  interference. 
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The  Treatment  of  Sappnration  of  the  Hip-joint. 

Ill  the  treatment  of  a  suppurating  hip-joint,  as  of  any  other  articu-  Treatment  ol 
latlon,  it  is  a  most  important  point  of  practice  to  ensure  a  free  vent  Jf  ^^o^oSt 
for  all  discharge;  but  pent-up  matter  is  always  injurious  in  any  arti- 
culation, whether  connected  or  not  with  diseased  bone.     A  free  incision  Free  incitioii 
into  an  abscess  connected  with  the  hip,  or  the  free  opening  of  a  sinus 
through  which  pus  slowly  flows,  rarely  if  ever  does  any  harm,  and, 
as  a  rule,  does  much  good.      In   the  residual  abscesses  of   repairing 
joint  disease  it  is,  however,  well   not    to  open   them   too   early,  or, 
indued,  at   all,  unless   they  show  a  tendency   to  increase,   when  they 
should  be  opened  by  a  small  incision,  or  by  means  of  a  trocar  and 
canula,  or  pneumatic  aspirator ;  after  w^hich  many  of  them  dry  up. 

On  the  Bemoval  of  Necrosed  Bone  from  and  Excision  of  the  Hip-joint. 

\Vhen  dead  bone  can  be  made  out  to  exist  in  a  suppurating  hip-joint.  Excision  of 
there  can  be  no  question  about  the  propriety — nay,  necessity — of  its  ^V* 
removal,  and  when  this  can  be  effected  by  means  of  an  incision  into 
the  joint,  nothing  more  is  needed ;  in  a  large  number  of  cases,  how-  Caies 
ever,  this  cannot  be  done,  and  under  such  circumstances  the  best  prac-  favourable  for 
tice  lies  in  excision  of  the  head  of  the  femur.     When  the  pelvic  bones  ®****"*°- 
entering  into  the  formation  of  the  hip-joint  are  also  involved,  there 
seems  to  be  no  strong  reason  against  the  removal  of  any  part  that  may 
be  necrotic ;  for  it  is  certain  that,  as  long  as  dead  bone  remains  to 
keep  up  irritation,  a   cure  by  natural  processes   is  impossible.     An 
operation  undertaken  upon  the  hip-joint,  under  these  circumstances, 
is  scarcely  more  than  any  severe  operation  for  necrosed  bone,  and,  in 
all  probability,  is  not  more  dangerous.     The  joint  as  a  joint  has  to  a 
certainty  disappeared  altogether,  and  a  free  incision  into  it  will  hardly 
add  to  the  dangers  of  the  case.    An  operation  undertaken  under  these 
conditions  should  be  classed  with  those  for  dead  bone.     When  the 
acetabulum  is  only  superficially  affected  or  stripped  of  its  cartilage, 
there  is  no  reason  why  the  diseased  head  of  the  bone  should  not  be 
removed ;  for  the  disease  in  the  pelvic  portion  of  the  joint  is  probably 
secondary  to  that  in  the  femur,  and  will  undergo  a  natural  repair  as 
soon  as  the  source  of  its  disease  has  been  romoved. 

When  the  disease  in  the  pelvis  is  extensive,  the  operation  of  excision  When 
may  certainly  be  an  open  question — that  is,  of  excision  of  the  head  of  extenuTe 
the  femur  alone  ;  for  if  the  pelvic  bones  are  necrotic  or  irreparably  ^^JJf*  ^^ 
diseased,  it  is  quite  certain  such  an  operation  will  be  of  little  use.     If 
the  necrosed  pelvic  bones  can,  however,  be  removed  (and  there  is  no 
limit  to  the  capabilities  of  surgery  in  this  respect),  there  is  no  reason 
why  the  operation  should  not  be  followed  by  a  good  result ;  for  opera- 
tions for  necrosis,  however  extensive,  arc,  as  a  rule,  successful,  and 
when  performed  on  the  disorganized  hip-joint,  there  is  no  reason  why 
they  should  not  be  attended  with  a  like  success.     Extensive  gouging  Gouging  of 
of  inflamed  or  so-called  carious  bone,  whether  about  joints  or  other- inflamed  bone 
wise,  I  always  look  upon  with  disfavour ;  the  gouging  doing  as  much  condemned, 
harm  as  good  when  applied  to  any  other  than  dead  bone.    The  removal 
of  dead  bone  is  always  a  good  practice,  but  the  gouging  of  inflamed 
bone  I  hold  to  be  unnecessary,  if  not  injurious. 

When  the  presence  of  deaid  bone  cannot  be  made  out,  or  eviden<M 


...v^i  ii-iiiarKs,  however,  1  !i 
r»\'i<ly  to  ailniit — iiuloi'd,  I    siiicorcly  bt'li< 

Opinion  B9  to  (>i'piiii/.».'<l  liip-joiiit   in  which  clisfa«^r  of  t 

iiitLricrciico.   ti-rltTf  with  rotoviry,  a   natural  cure  nia 
distant  date,  as  long  as  the  powers   of 
strength,  and  no  signs  of  failure  make  tl 
these  signs  show  themselves  in  a  decided 
that  in  the  hattle  of  disease  the  repara 
morbid,  and  that  treatment  fails  to  tnm 
becomes  an  open  question,  which  we  will 
•8  to  the  expediency  of  performing  excisic 
admit  that  I  believe  the  operation,  nndei 
not  only  lustifiable,  but  highly  advisable. 
of  irritation  decidedly  acts  beneficially  npo 
case  hat  gone  on  to  recovery  after  the  « 
woold,  I  believe,  if  nnoperated  npon,  hav 
the   diaeaae^   worn   out  by    suppuration 
repair. 

StttMifls  of  For  fkets  in  reference  to  excision  of  the 
^  ^  Hodgci*  work,  and  to  a  recent  paper  by  Dr 
ibrmar  avthor  giving  ns  a  statistical  table  oi 
ktter  from  1861  to  1868.  Hodges  gives  i 
reeovered,  and  58  died.  Good  quotes  112  ca 
.and  60  died;  a  little  more  than  half  of  the  ii 
thus  proved  fataL 

Mr.  Holmes  also,  in  his  excellent  work  on  < 
19  caifls,  of  which,  in  a  general  way,  one  thir 
another  third  recovered  with  oseful  limbs, 
■Itbongh  not  recovering,  derived  great  benel 
On  analyaing  these  oases  a  little  closer,  i 
*  gnhteg  into  the  inflnence  of  age  upon  the 
n<^  came  oat;  for  in  100  cases  as  given  1 
the  age  of  the  patient  was  reported.  anH  f «« ^ 

laiasaeeof  iiiha«»*»«***' * 
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In  young  life,  therefore,  when  hip  disease  is  usually  met  with,  Dedoctioii 
excision  of  the  head  of  the  femur  is  by  no  means  a  fatal  operation,  as  JjJJJig'J^"* 
two  out  of  three  get  well ;  from  ten  years  to  thirty  years  of  age,  some- 
thing less  than  half  recover,  and  after  that  period  it  is  iiill  of  danger. 
Excision  of  the  hip-joint  is  clearly  more  dangerous  as  age  increases, 
and  in  this  it  is  like  amputation,  lithotomy,  or  any  other  great  opera- 
tion. Children  beyond  infancy  bear  these  severe  measures  well,  and  it 
is  important  that  this  fact  should  ever  be  before  us.  It  is,  however,  of 
equal  importance  to  remember  Uiat  it  is  in  young  life  we  meet  with 
the  best  success  in  the  treatment  of  disease — in  hip-joint  as  well  as  in 
other  joint  affections. 

Recognising  the  fact,  therefore,  that  excision  of  the  head  of  the  General 
femur  is  not  only  a  justifiable,  but  a  good  operation  in  selected  cases,  luniBiaryjuid 
let  us  briefly  consider  under  what  circumstances  it  should  be  performed.  »«*•♦•"«". 
From  the  general  facts  as  learned  from  statistics  two  great  results  come 
out  very  clearly : — That  in  childhood  this  operation  is  attended  with 
success,  two  patients  out  of  three  recovering,  and  that  in  adult  life  it  is 
attended  with  great  danger,  at  least  two  out  of  three  patients  dying. 
In  the  former  case,  consequently,  the  operation  may  be  entertained 
under  circumstances  which  in  the  latter  woidd  render  it  clearly  un- 
justifiable.    With  these  two  broad  truths  before  us,  let  us  enter  a  little 
into  particulars  in  our  endeavour  to  determine  the  question.     When 
should  excision  of  the  hip  be  performed  ?    And,  first  of  all,  when  should  JJS^^ 
it  not  be  performed  ?     It  should  certainly  never  be  performed  in  cases  beperfinwed? 
in  which  suppuration  or  disorganization  of  the  joint  has  not  taken 
place ;  for  as  long  as  this  condition  is  kept  off,  by  surgical  as  well  M 
medical  skill,  a  sound  hope  exists  that  a  cure  of  the  disease,  although 
by  anchylosis,   may  be  secured.     It  should  not  be  performed  when 
all  evidence  tends  to  show  that  the    bones    entering  into   the  for- 
mation of  the  joint  are  not  extensively  involved,  or  necrotic  wholly 
or  in  part,  and  where  the  general  condition  of  the  patient  under  proper 
treatment  is  fairly  maintained.     It  should  not  be  entertained  for  dis- 
organization of  the  hip-joint  as  the  result  of  synovial  disease,  unless  it 
is  clear  that  the  general  health  of  the  patient  is  gradually  yielding  to 
the  disease.    It  should  never  be  performed  for  acute  suppurative 
disease. 

On  the  other  band,  it  should  always  be  entertained  when  it  is  clear  Wbea 
that  extensive  bone  miscliief  exists,  or  partial  necrosis ;  for  it  is  tolerably  ^J^S'L 
certain  that,  under  such  circumstances,  a  cure  by  natural  processes  is  performed, 
highly  improbable.     It  should  always  be  entertained  when  the  general 
health  of  the  patient  is  clearly  giving  way  under  the  influence  of  the  local 
disease,  whether  that  disease  be  in  the  bones  or  synovial  membranes,  or 
both. 

I  believe  these  general  conclusions  respecting  excision  to  be  based  on 
a  fair  interpretation  of  the  clinical  and  pathological  facts  which  have 
been  published ;  they  can,  however,  only  be  given  as  general  guides  to 
practice.  I  have  practised  the  operation  on  twelve  occasions,  and  in 
ten  of  the  cases  with  success. 

The  operation  of  ezclBlon  is  best  performed  by  a  slightly  curved  On  the 
incision  extending  from  two  inches  above  the  trochanter  along  ita  pes-  ^SS^I)?' 
terior  border  to  two  inches  below,  more  room  being  given  at  the  upper  yp. 
angle  of  the  wound  by  a  cross  incision  when  ivquii^ed.    This  incision 
gives  abundance  of  room,  and  allows  of  the  rapid  exposure  end  enucleft- 
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tion  of  the  bead  and  neck  of  the  bone;  a  gfood  assigtaiit  is  of  great 
valne  in  the  operation.  There  leems  also  an  eqnal  nnanimitj  amoiigil 
those  who  practise  excision  that  the  head,  neck,  and  trochanter  (mtgoii) 
of  the  bone  should  be  removed,  the  hitter,  when  left,  acting  as  a  eoD- 
stant  urritant  against^the  soft  parts  and  pelvic  portioDB  of  the  aeetabnhuiv 
and  retarding  recovery.  In  the  removal  ox  the  bone  the  chaui  aaw 
is  often  of  great  nse.  When  it  can  be  effected,  the  shaft  of  tha 
bone  may  be  divided  before  the  head  is  removed.  The  Surgeon 
should  preserve  all  the  soft  parta  around  the  bone  as  "umA  as  poi^ 
sible,  and  when  the  periosteum  can  be  saved  so  mach  the  better. 
Dr.  Sayre,  of  New  York,  who  has  paid  special  attention  to  these 
cases,  describes  bis  operation  as  follows  ('Brit.  Med.  Jonm./  July, 
1871)  :•—"  When  the  disease  has  gone  on  to  another  stage,  where 
sinuses  have  occurred  and  discharge  pus,  when  a  probe  leads  down 
to  dead  bone,  there  is  nothing  to  be  done  but  to  ezsect  it  by 
making  a  small  incision  above  the  trochanter  major,  midway  be* 
tween  it  and  the  crest  of  the  ilium,  over  the  top  of  the  acetabolam,  a 
semilunar  incision,  the  belly  of  the  curve  covering  the  posterior  part  of 
the  trochanter  major  going  straight  down  to  the  bone  through  the  peri- 
osteum ;  you  then  pull  the  soft  tissues  on  one  side,  and  taking  a  small 
but  strong  curved  bistoury,  go  as  far  round  the  bone  on  each  side  as  yon 
can  reach,  at  right  angles  to  your  first  incision,  go  oito  divide  the  peri' 
otteum  completely.  You  then  take  a  strong  firm  periosteal  elevator, 
with  a  large  handle,  and  the  end  slightly  curved,  and  go  into  this  little 
triangle ;  you  peel  off  the  periosteum,  and,  as  a  matter  of  course,  all  the 
muscles  with  it;  by  opening  the  joint  thoroughly,  and  taming  the 
head  of  the  bone  out,  the  periosteum  is  peeled  off  from  the  inner 
portion  ;  you  then  saw  off  the  bone  above  the  trochanter  minor,  taking 
away  the  head  and  neck  of  the  bone  with  the  trochanter  major.  After 
the  operation,  if  you  keep  the  leg  pulled  out  to  its  proper  length,  by 
putting  on  a  pair  of  wire  breeches,  you  can  send  the  patient  out  into 
the  air  the  next  day."  I  have  given  this  operation  in  Dr.  Sayre's  own 
words,  and  am  disposed  to  think  as  well  of  it  as  of  his  general  treat- 
ment of  hip  disease.    His  wire  breeches  I  have,  however,  never  used. 

When  the  acetabulum  is  diseased — that  is,  when  necrosed  bone  is 
present — it  may  be  removed.  In  three  of  my  own  cases  I  removed  a 
large  portion  of  the  bone ;  but  Mr.  Hancock  has  removed  the  whole 
fioor  with  a  good  result ;  indeed,  there  is  reason  to  believe  that  when 
the  bone  can  be  removed  the  case  is  not  rendered  more  hopeless ;  for,  as 
Holmes  has  well  pointed  out,  there  is  always  a  strong  fascia  which 
separates  the  floor  of  the  acetabulum  from  the  pelvis,  and  prevents  all 
contact  with  the  viscera  or  their  cellular  connections. 

After  the  operation  the  treatment  is  simple ;  the  wound  had  better 
be  left  to  granulate,  and  the  weight  and  pulley  applied  to  keep  up 
extension,  sufficient  to  prevent  the  end  of  the  bone  from  rubbing 
against  the  pelvis,  my  own  double  interrupted  splint  being  applied 
(Fig.  447).  As  soon  as  the  parts  have  fairly  healed,  passive  movement 
may  be  allowed,  and  it  is  remarkable  to  what  an  extent  useful  move- 
ment is  often  secured,  the  patient  being  not  only  able  to  walk  upon 
the  limb,  but  to  flex,  abduct,  and  adduct  it,  nearly  as  well  as  he  did 
before. 

How  far  amputation  at  the  hip-joint  is  an  operation  to  be  performed 
in  cases  of  disease  which  have  passed  beyond  all  minor  measures  is  an 
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open  qaestion;    althongh  I  think  I  have  seen  cases  where  such  a  On  the 
practice  would  have  been  justifiable.    The  operation  has  been  success-  Qwitionof 
fully   performed   by  Mr.   H.  Lee  and   Mr.  Holmes.     It  is  one    to  JJ^fJ.  ^'*" 
be  entertained  in  hip  disease   when  all  hope  of  a  cure  by  natural 
processes,  however  ably  assisted  by  art,  has  been  abandoned,  and  the 
powers  of  the  patient  admit  of  a  reasonable  hope  of  recovery.    Also  in 
certain  cases  in  which  excision  has  been  performed  and  failed,  and 
under  these  circumstances  it  is  a  successful  one. 

Excision  of  the  hip-joint  for  gunshot  or  other  traumatic  affections  of  Excision  of 
the  joint  cannot  be  recommended.     The  report  of  Dr.  Otis,  in  the  ad-  *"P  *v  * 
mirably  got-up  circulars  of  the  war  department  of  Washington  (No.  2),  J^Jl^^ 
proves  this  to  demonstration,  for  out  of  eighty-five  cases  only  eight 
recovered;  ninety  per  cent,  having  proved  fatal.     At  the  same  time 
he  shows  that,  by  the  expectant  treatment,  or  amputation,  no  better 
results  ensue.     He  concludes  that  excision  of  the  hip  may  be  performed 
in  uncomplicated  cases  of  gunshot  fracture  of  the  joint ;  that  if  un- 
successful, it  relieves  pain,  and  is  attended  with  less  risk  than  amputa- 
tion, although  life  is  probably  prolonged  for  a  longer  period  by  the 
expectant  treatment. 

On  the  Treatment  of  Suppuration  of  the  Knee-joint. 

In  a  general  way  it  may  safely  be  asserted  that  in  no  case  of  inflam-  On  the 
matory  disease  of  the  knee-joint  in  which  disorganization  has  not  taken  tr^tna^Bf  of 
place  does  the  Surgeon  entertain  the  idea  of  operative  interference ;  JfSc^ee" 
for,  as  long  as  this  change  is  warded  off,  so  long  a  reasonable  hope  Joint.. 
exists  of  a  cure,  either  with  a  moveable  or  a  stiff  joint,  and  a  useful 
limb  consequently  obtained.     With  our  present  knowledge  this  rule  is 
probably  a  sound  one,  and  is  generally  followed.    Exceptional  cases  may 
be  seen  in  which  it  is  inapplicable,  but  these  are  comparatively  rare. 

When  suppuration  has  taken  place  in  a  knee-joint,  the  question  of  ooeationi  for 
operation  naturally  suggests  itself  to  the  Surgeon  ;  for  he  asks  himself  aolution. 
whether  natural  processes  are  competent  to  conduct  the  case  to  a  suc- 
cessful issue ;  whether  the  local  disease  is  of  such  a  nature  as  to  be 
incurable,  unassisted  by  art;  whether  the  general  powers  of  the 
patient  are  sufficiently  good  to  bear  up  against  the  demands  that  will 
necessarily  be  made  upon  them  in  the  progress  of  a  natural  cure ;  and 
last,  but  not  least,  whether  it  is  expedient  to  make  the  attempt. 

All  these  questions  require  for  their  solution  much  thought  and 
judgment,  and  a  careful  weighing  of  probabilities.    The  cause  of  the 
diFoase  and  of  the  disorganizing  process  is  also  a  point  of  primary 
importance.     As  a  broad  rule,  when  the  disease  is  in  the  synovial  tissue  When  disease 
alone,  and  suppuration  has  taken  place,  a  cure  by  natural  processes,  in  the 
assisted  by  art,  is  generally  to  be  secured,  should  the  powers  of  the  'y*^*^ 
patient  be  good ;  pathologically,  in  such  cases,  there  is  no  reason  why 
recovery  should  not  take  place.     On  the  other  hand,  as  a  broad  rule.  When  disease 
when  the  disease  has  originated  in  the  bone  and  spread  to  the  synovial  originated  in 
membrane,  and  disorganization  of  the  joint  has  taken  place,  a  cure  by  ^^" 
natural  processes  is  very  improbable,  and  the  removal  of  the  diseased 
part  by  some  operation  is  generally  demanded.    Pathologically,  good 
reasons  exit«t  why  recovery  should  not  take  place,  and  clinically  this 
observation  is  borne  out. 

In  suppuration  of  a  joint  from  synovial  disease,  pulpy  or  otherwise, 
whether  the  result  of  a  so-called  rheumatism  settling  in  the  knee,  of 
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a  puerperal  lynovitis,  a  tranmatie  synovitis,  a  gonorrhoea!  sjnoritii,  or 
any  other*  a  cnre  with  anchylosis  is  by  no  means  onoommon.  It  is 
true,  in  all  these  cases,  daring  their  acnte  stage  tlie  danger  to  life  is 
always  great,  and  it  may  become  a  question  whether  an  ampatation  is 
not  needed  to  save  it,  or  to  give  the  patient  a  chance.  Ampatatioiia, 
however,  nndertaken  for  acnte  suppurative  disease,  are  moatlj  fetal, 
and  operations  of  excision  are  likewise  equally  unsuocessf  uL  To  my 
own  mind  I  hardly  think  either  of  these  operations  is  jusUftaUe  under 
snch  circumstances,  and  in  this  most  men  are  now  agreed.  What  I 
Free  incisioii.  believe  to  be  a  better  practice  is  the  making  a  free  incision  into  the  joint 
—free  enongh  to  let  out  the  pus  that  it  contains,  and  to  allow  a  free 
escape  of  all  as  it  forms.  The  daily  washing  ont  of  the  joint  with  water 
is  also  a  sound  practice.  No  retention  of  pus  should  be  allowed  ondsr 
any  circumstances. 

When  suppuration  has  been  set  up  in  a  joint  firom  the  degeneration 

of  the  pulpy  synovial  disease,  the  benefit  of  a  free  inci^on  into  the 

suppurating  tissue  is  very  great.    It  should  always  be  practised  before 

any  other  operative  measure  is  undertaken,  and  a  good  hope  of  success 

attends  the  practice.     When,  however,  suppuration  has  ooenrred  in  a 

joint  from  the  extension  of  inflammatory  mischief  from  the  bones,  the 

hope  of  securing  a  good  result  without  some  operative  interference  is 

Bemoval  of    ^^17  slender ;  for,  as  a  rule,  dead  bone  exists  in  the  joint  to  keep  up 

dead  bone,     the  irritation,  and  as  long  as  it  remains  a  recovery  is  highly  improbable. 

In  many  cases,  it  is  true,  Nature  does  much  towards  this  end,  but  she 

is  rarely  competent  to  perform  the  cure  without  Surgical  aid. 

In  the  following  cases  these  points  are  well  seen : — 

Case. — Disease  of  the  Knee-joint — Suppuration — Kemoval  of  Necroaed 
Bone  from  the  Joint — Recovery  with  Anchylosis. 
Example.  James  W — ,  set.  17,  came  under  my  care  in  May,  1866,  for  disease 

in  his  right  knee-joint.  It  had  been  of  one  year's  duration,  and  had 
followed  a  fall  upon  the  part.  Swelling  appeared  directly  after  the 
accident,  and  was  attended  by  severe  constitutional  disturbance  and 
local  pain.  Suppuration  also  rapidly  set  in,  several  Urge  openings 
making  their  appearance  eight  weeks  after  the  accident.  When  I  saw 
him,  the  joint  was  somewhat  enlarged  from  inflammatory  thickening 
of  the  soft  parts,  and  was  clearly  undergoing  anchylosis.  The  orifices 
were  discharging.  A  probe  passed  into  one  of  these  readily  detected 
dead  bone  in  the  joint.  In  September  the  man  was  admitted  into 
Guy's  under  my  care,  and  on  October  13th,  through  a  moderate  incision 
made  on  the  inner  side  of  the  patella,  two  flat  pieces  of  bone,  which 
were  clearly  the  articular  facets  of  the  tibia,  were  removed.  Bapid 
recovery  and  firm  anchylosis  of  the  joint  followed. 

Case.— Disease  of  the  Knee-joint  as  a  consequence  of  Articular  Ostitia 
of  Tibia— Removal  of  Sequestrum  from  Bone — Kecovery  with  an 
Anchylosed  Joint. 
Example.  Henry  R — ,  aet.  14,  came  under  my  care  at  Guy's  Hospital  on  May 

17th,  1867,  for  extensive  disease  of  the  shafl  of  the  right  humerus 
and  head  of  the  left  tibia.  It  had  existed  for  several  years.  For  about 
one  year  the  left  knee  had  been  enlarged  from  effusion,  but  no  sup- 
puration had  ever  taken  place  in  it.  When  admitted  there  was  necrosis 
of  the  shaft  of  the  humerus,  and  likewise  of  the  head  of  the  tibia. 
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Dead  bone  was  readily  felt  in  both  parts  with  a  probe.  la  the  tibia 
the  bone  waa  clearly  near  the  joint.  The  left  knee  was  enlarged  from 
expanded  bone,  and  likewise  from  thickening  of  the  soft  parts  around. 
There  was  no  effusion.  There  was  hardly  any  movement  in  the  arti- 
culation. In  November,  1867,  I  removed  a  mass  of  diseased  bone  from 
the  tibia,  and  fixed  the  leg  upon  a  splint.  In  six  months  he  left  the 
Hospital  with  a  stiff  knee  and  with  a  sound  arm.  In  January,  1868, 
I  removed  from  the  arm  a  sequestrum  which  included  nearly  the  whole 
shaft  of  the  humerus,  and  a  good  recovery  ensued. 

Case.— Disease  of  the  Knee-joint  as  a  resnlt  of  Articnlar  OstltiB  ending 
in  Necrosis — Amputation — Secovexy. 

Edward  L — ,  set.  14,  came  under  my  care  at  Guy's  Hospital  on  Example. 
September  8th,  1868,  for  disease  in  the  left  knee-joint  of  seven  years* 
standing.  It  had  been  discharging  for  many  years.  On  admission 
the  left  knee-joint  was  completely  disorganized  and  much  enlarged ; 
it  was  also  partially  anchylosed.  Below  the  joint  a  sinus  existed  lead- 
ing into  the  head  of  the  tibia,  and  through  this  sinus  dead  bone  was 
felt.  The  boy'g  health  was  very  bad,  and  it  was  clear  that  nothing 
but  amputation  could  be  entertained.  His  urine  was  albuminous. 
The  operation  was  performed  on  September  17th,  and  a  good  recovery 
ensued.  On  examination  of  the  joint  the  head  of  the  tibia  was  found 
to  be  perforated  with  a  channel,  which  led  from  the  joint  to  a  mass  of 
necrosed  bone.  The  articular  facet  of  the  tibia  was  likewise  necrosed. 
The  whole  joint  was  disorganized ;  the  preparation  is  depicted  in  Fig. 
485.  It  was  clear  that  the  disease  in  the  joint  had  been  secondary  to 
the  disease  in  the  bone.  The  drawing  shows  well  the  condition  of  the 
tibia. 

Kemabes.— These  three  cases  show  well  the  results  of  articular  Remtrki  on 
ostitis  when  passing  on  to  necrosis  in  the  **»«  foregoing 

knee-joint,  and  fairly  indicate  the  kind 
of  practice  that  should  be  applied.  In 
the  first  case  nature  had  done  her  utmost 
towards  obtaining  a  cure,  the  knee  of 
the  patient  having  been  on  admission 
partially  anchylosed;  and,  had  it  not 
been  for  the  presence  of  the  necrosed 
articular  facet  of  the  tibia,  a  complete 
natural  recovery  would  have  taken  place. 
The  Surgeon's  duty  in  this  case  was 
clearly  to  remove  from  the  joint  what 
seemed  to  be  the  sole  obstacle  to  a  na- 
tural recovery — the  necrosed  bone — and 
the  complete  success  of  the  treatment 
justified  the  step,  for  the  boy  ultimately 
had  an  admirable  limb.  In  the  second 
case  the  disease  was  precisely  of  the  same 
character,  and  natural  processes  had  done 
their  utmost,  likewise,  towards  the  estab- 
lishment of  a  cure,  but  the  presence  of 
necrosed  bone  in  this  case,  as  in  the 
last,  interfered  with  the  recovery,  and 
prevented   its  realisation.     On  the  removal  of  the 
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Bide  the  joint,  natartl  prooessee  went  <m  iHthoat  inteimpto 
towards  the  attainment  of  their  end,  and  a  complete  recofefj,  wid 
anchylosis,  was  obtained.  In  the  last  case  the  same  atose^  artMohr 
ostitis,  and  the  same  resnlt,  disorganization  of  the  joint,  were  dcailjr 
present ;  bat  the  local  disease  in  the  bone  was  too  extensive  to  girt 
rise  to  any  hopes  of  good  being  derived  from  its  removal,  and  the 
general  condition  of  the  patient  was  too  precarious  to  allow  of  tks 
attempt.  As  a  consequence,  the  only  operative  interference  that  seemed 
justifiable  was  carrieid  out,  and  the  issue  of  the  case  was  all  that  eoold 
be  desired.  In  disorganization  of  a  knee-joint,  therefore,  the  result  of 
disease  spreading  from  the  bone— of  articular  ostitis — whether  tbs 
consequence  of  an  abscess  in  the  epiphysial  extremity  bursting  into  tbe 
joint,  of  disease  in  the  epiphysial  cartilage  between  the  shaft  and  epi- 
physis, or  of  a  sequestrum  in  one  or  other  of  the  bones  entering  into 
its  formation,  some  operative  measure  is  usually  required ;  and,  when 
the  diagnosis  of  the  case  is  tolerably  clear,  the  practice  ooght  to  be 
decided,  for  deUiy  cannot  be  of  any  use.  The  disease  most  be  removed. 
What,  then,  ought  that  practice  to  be  ?  Should  it  be  exddon  or  am- 
putation P  Let  us  refer  to  facts  to  help  us  towards  a  solution  of  these 
points.  I  have  a  table  of  294  cases  of  amputation  of  the  thigh  for 
chronic  disease  of  the  knee-joint,  at  various  ages,  and  Mr.  MtLcOmnae 
tabulates  187,  tbe  total  making  431  cases.  Of  these  96  died  and  335 
recovered,  the  mortality  being  22  per  cent.,  or  1  in  5.  On  referring 
to  Dr.  Hodges'  work,  I  find  178  cases  of  excision  of  the  knee  un- 
dertaken solely  for  chronic  disease  of  the  knee;  of  these  70  died, 
and  108  recovered,  the  mortality  of  excision  being  39  per  cent.,  or 
1  in  2k  cases.  In  this  comparison  the  circumstances  are  exactly 
similar ;  both  operations  were  undertaken  for  the  same  class  of  cafi«« 
of  chronic  joint  disease,  and  the  mortality  is  exactly  doable.  In  mr 
table  of  amputations,  I  have  carefully  guarded  against  any  fallacy  on  the 
point,  and  have  only  gone  to  my  own  statistics,  for  the  accuracy  of  which 
I  can  vouch,*  and  to  Mr.  Cal lender's,' that  are  equally  indisputable  with 
Mr.  MacCormac's' and  Mr.  Holmes';^  and  in  the  table  of  excisions  I 
have  gone  to  Dr.  Hodges'  work,  who,  to  make  this  point  certain,  states 
that,  with  three  exceptions  performed  for  acute  iuHammatton  of  the 
articulation,  excision  of  the  knee  has  probably  never  been  undertaken 
for  any  other  than  chronic  disease  or  white  swelling.  Mr.  Swain,  tbe 
author  of  the  Jacksonian  prize  essay  on  "  Excision,"  and  a  warm  advocate 
of  the  operation,  has  given  us  likewise  statistics  on  this  subject,  and 
from  his  book  (pp.  62  and  64)  I  have  extracted  the  following  facts: — 
Up  to  1865  there  had  been  316  cases  of  excision  of  the  knee.  Of  this 
number  85  died,  or  26*8  per  cent.,  9  of  these  having  died  after  ampu- 
tation, which  had  been  deemed  necessary  in  39  cases  of  excision.  Since 
1865,  74  cases  are  given,  25  of  which  died  from  the  operation,  or  337 
per  cent. ;  4  also  died  out  of  11  that  underwent  subsequent  amputa* 
tion — in  all,  29  cases  out  of  tbe  74  died,  or  39  per  cent.  Mr.  Swain 
gives  us  also  a  select  list  of  cases  numbering  82,  15  of  which  died  from 
the  effects  of  the  operation,  and  4  others  recovered  after  amputation. 
We  thus  have  472  cases  of  excision  of  the  knee,  and  129  deaths,  or  27*3 
per  cent,  13  of  these  being  after  amputation ;  41  other  cases  underwent 
amputation  and  recovered.  Taking  the  whole  number  of  472  cases,  302,or 

1  '  Mcd.-Chir.  Truni.,*  vol.  xlii.  «  Ibid.,  vol.  xlvii. 

»  •  Dub.  Quart.,'  August,  1868.  ♦  '  St.  George's  Hoap.  Rep.,'  1866, 
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63-9  per  cent.,  recovered  after  the  excision  ;  41,  or  8*7  per  ceni,  recovered 
after  secondary  amputation  ;  129  ,  or  27*3  per  cent.,  died  after  excision : 
the  mortality  from  excision  was  thus  greater  than  from  amputation  in 
the  same  class  of  cases,  the  proportion  being  ^7  per  cent,  to  22  per  cent. 
"  It  is  also,"  adds  Holmes,  "a  somewhat  suspicious  feature  in  Mr.  Swain's 
table  that  all  the  302  recoveries  are  claimed  as  being  with  useful  limbs. 
If  the  iuformati(m  had  been  at  all  adequately  full,  there  would  surely 
have  been  a  category  of  recoveries  with  the  limb  more  or  less  useless ;" 
for  it  is  also  a  well-known  fact  that  the  utility  of  the  limb  in  many  cases 
in  which  it  seemed  perfect  at  first  has  been  destroyed  by  subse- 
quent chanjres.  In  childhood,  suspension  of  growth  is  not  an  infrequent 
result,  and  when  the  whole  epiphytes  are  removed  it  is  to  be  looked  for. 
It  is  true  that  Mr.  Swain  gives  somewhat  different  results  from  the  CriticismB  of 
same  statistics,  for  he  actually  numbers  amongst  the  recoveries  after  Swain'i 
excision  all  cases  that  subsequently  underwent  amputation,  whether  '^^^^cs. 
living  or  dying,  of  course  giving  a  far  too  favourable  colouring  to  the 
operation  he  is  advocating. 

If,  however,  we    look    to    the  results  of  both  operations  tu  per-  Retaltsof 
formed    at   different  periods   of  life,  a  point  of  comparison  of  im-  JJJjjjJJj^^ 
mcnse  importance,  although  entirely  ignored  by  Mr.  Swain  and  other  ^t  differenc 
advocates  of  excision,  the  following  btrikingresult  comes  out,  and  I  would  periods  of 
wish  the  advocates  of  excision  to  consider  well  these  points  and  not  to  *^^®* 
pass  them  by  as  of  no  importance.     In  my  own  table  of  amputations 
for  chronic    disease  of  the  knee   in  patients  under  twenty   years  of 
age,  out  of  69  cases  3  only  died,  or  4*3  per  cent.,  or  1  in  23  cases. 
In  excision  for  the  same  class  of  cases  performed  at  the  same  period 
of  life,  out  of  97  cases  27  died,   or  27'8  per  cent.,  or  1  in  3 J,  the 
different  degrees    of   mortality  of  the  two  operations   under  twenty 
years  of  age  being  as  4*3  per  cent,  to  27*8  per  cent.    Excision  being  Exdiion 
nearly  seven  times  as  fatal  as  amputation  during  young  life,  it  may  ^^°K  ^?*I1§ 
thus  fairly  be  asked  whether  the  advantages  of  excision  are  so  great  ihJ""*  * 
as  to  justify  its  performance  in  the  majority  of  cases  of  disease  of  amputation, 
the  knee  at  that  age.     In  amputations  undertaken  between  twenty- 
one  and  forty  years  of  age  for  chronic  joint  disease,  out  of  119  cases 
38   died,  or  32  per  cent.,  or  1  in  3;   in  excision    undertaken  under 
similar  circumstances,  out  of  74  cases  39  died,  or  52*7  per  cent.,  or  more 
than  1  in  every  2  cases,  the  difference  between  the  mortality  of  the  two 
operations,  32  per  cent,  and  62*7  per  cent,  respectively,  being  20  per 
cent,    against   excision.     It   would    thus  appear  that  it  is  in  young  6ener«l 
adult  life  that  excisions,  although  always  more  fatal  than  amputation,  coacluaion. 
arc  the  most  justifiable;  that  in  childhood  they  are  far  too  dangerous; 
in  patientR  past  middle  age  all  admit  their  inapplicability.     And  jet 
it  must  be  admitted  that  excision  of  the  knee-joint  is  a  good  opera- 
tion ;  and  that,  when  successinl,  a  far  better  limb  is  given  than  can 
be  after  amputation.     The  truth,  however,  must  be  recognised  that 
the  operation  is,  as  hitherto  practised,  much  more  fatal  than  ampu- 
tation ;  although  it  may  with   confidence  be  asserted  that  the  cases 
in   which  amputation  has  been  performed  are,  as  a  rule,  far  more 
severe  than  those   in   which  excision   has  been  practised;   for  the 
advocates  of  excision  are  disposed  to  operate  at  a  somewhat  earlier 
period   of  disease  than  the  advocates  ■  of  amputation,   that    is,  the 
excisors  often   remove  a  disease  they  believe  it  is  inexpedient   to 
leave  to  natural  processes  to  cure ;  whilst  other  Surgeons  only  remove 
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althoagh  suggested  by  Park ;  a  straight  odg  acroM  the  joint  below  the 
patella,  from  the  posterior  part  of  one  condyle  to  the  back  of  the  other. 
When  the  tissues  over  the  knee  are  bad,  the  incision  may  be  a  curved 
one,  forming  a  flap.  The  old  H-shaped  incision  is  now  rarely  practised. 
Humphry  follows  Mackenzie  in  making  the  semi-circular  incision  with 
the  convexity  downwards,  and  Bickersteth,  of  Liverpool,  makes  a  vertical 
one  on  tbe  inner  side  of  the  patella.  The  joint  is  to  be  opened  at  once 
by  dividing  the  ligamentum  patellsB  and  the  capsule  of  the  joint,  an 
assistant  flexing  the  leg  fully  upon  the  thigh  and  thus  facilitating  this 
part  of  the  operation.  The  soft  parts  are  then  to  be  turned  back  off 
the  patella  and  that  bone  removed,  there  being  no  object  in  leaving  it, 
but  many  reasons  for  its  removal. 

The  joint  having  been  freely  exposed  by  the  division  of  the  lateral 
and  otlier  ligaments',  and  by  the  forcible  projection  of  the  condyles,  care 
being  taken  not  to  injure  the  popliteal  vessels  which  lie  in  close  contact 
behind,  the  end  of  the  femur  is  to  be  excised,  but  not  the  whole  of  the 
epiphysis  :  the  Surgeon  should  take  away  tbe  lower  two  thirds  of  the 
cartilaginous  extremity  of  the  bone;  by  taking  away  the  whole,  the 
epiphysis  will  be  removed  with  some  portion  of  the  shaft.  This  section 
is  to  be  made  completely  at  right  angles  to  the  shaft  of  the  bone.  The 
articular  surface  of  the  tibia  is  then  to  be  dealt  with  in  the  came  way, 
no  more  of  the  bone  being  removed  than  is  necessary.  To  do  this,  the 
bow  saw  known  as  Butcher's  is  the  best,  the  section  being  made  from 
behind  fomvards.  In  both  bones,  when  possible,  it  is  well  not  to  en- 
croach  upon  the  epiphysial  line  of  the  epiphysis.  In  dividing  the  bone 
care  is  required  not  to  strip  off  the  periosteum  above  the  line  of  section. 
When  the  surfaces  are  not  healthy,  or  when  they  do  not  come  together 
in  a  straight  line,  another  section  may  be  made,  it  being  a  point  of 
primary  importance  that  a  perfect  adjustment  of  the  bones  should  be 
secured.  To  aid  this,  the  osseous  suture  as  flr.-t  employed  by  Gurdon 
Buck,  and  practised  by  N^laton  and  some  English  surgeons,  is  to  be 
recommended.  All  bleeding  is  to  be  arrested  by  ligature  or  torsion  of 
the  vessels  and  cold  affusions,  a  point  much  insisted  on  by  Prof.  Hum- 
phry, and  the  parts  should  be  brought  well  together  by  sutures,  some 
immoveable  apparatus  being  adjusted  before  the  patient  is  removed  from 
the  operating  table.  Price's  modification  of  Mclntyre's  splint  (Fig.  486) 
is  a  very  favourite  one.  Dr.  P.  Heron  Watson  employs  with  the  plaster 
of  Paris  an  anterior  iron  suspension  rod.  Salter's  swing  is  an  invaluable 
adjunct. 

Dr.  Humphry  first  Axes  the  limb  upon  a  posterior  splint  and  foot- 
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piece,  then  unites  the  edges  of  the  wound  by  sutures,  and  applies  well- 
padded  long  splints  to  the  sides  of  the  limb,  the  wound  being  left  ex- 
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posed.  "  I  am  very  pMticnIar/'  he  writes  (*  Med.-Chir.  TVuu./  voLiSi 
**  to  acyost  things  well  and  firnily  in  the  first  instance,  and  am  veiy  ib- 
willing  to  disturb  the  limb  afterwards.  Indeed,  I  frequently  do  not 
remove  any  of  tbe  bandages  or  splints  for  five,  six,  or  more  weeks,  and 
by  this  care  and  perfect  quiet  I  endeavonr  to  promote  immedbkfceiiiucn. 
This  perfect  quiet  and  abstinence  from  removal  of  the  bandages  fint 
applied  is,  I  consider,  a  very  important  item  in  the  treatment.  It  is 
equally  important  not  to  discontinue  the  splints  till  the  bones  are  qaite 
firmly  united,  till  the  patient  can  raise  the  limb  from  the  bed  by  its 
own  muscles,  without  any  movement  being  perceptible  between  tbe 
tibia  and  femur.    It  is  necessary  to  make  quite  sure  of  this.** 

Dr.  Humphry  adds  "  that  excision  of  the  knee  is  not  an  operation  of 
much  danger;"  but  it  is  to  be  remembered  that  he  has  little  or  no  Aith 
in  the  cure  by  natural  processes.  He  believes  such  a  care  in  tbe  bulk 
of  cases  to  be  hardly  worth  the  attempt,  and  advises  excision  to  be 
employed  early  in  its  place  to  bring  about  by  operation  that  conditioo 
which  we  would  gladly  see  attained  without  such  interference. 

My  colleague,  Mr.  Howse,  who  has  had  excellent  succesa  with  this 
operation,  fixes  the  limb  after  o^ieration  on  an  iron  splint  with 
bandages  steeped  in  beeswax. 

ON  SUFPUBATION  OF  THE  ANKLE-JOINT. 
When  the  ankle-joint  has  undergone  disorganization,  and  is  sap- 
purating,  the  benefit  to  be  gained  by  a  free  incision  into  tbe  joint  is 
very  great,  a  cure  with  a  moveable  articulation  being  often  obtained  by 
these  means.  When  this  end  is  not  secured  a  recovery  by  anchylosis 
may  be  looked  for,  it  being  exceptional  for  any  more  active  inter- 
ference  to  be  required,  except  when  the  bones  are  extensively  involved. 
When  necrosis  of  one  of  the  bones  entering  into  the  formation  of 
the  joint  is  present  recovery  may  be  looked  for  on  the  removal  of  the 
diseased  bone.     In   the  case  illustrated  in  Fig.  487  I  removed  the 

necrosed  upper  half  of  the  astragalus 
with  an  admirable  result,  a  good  foot 
with  some  amount  of  movement  being 
secured. 

Under  these  circumstances  excision 
of  the  joint  has  been  practised,  and 
with  success.  I  have  performed  this 
operation  on  three  occasions,  and  in 
two  with  a  good  result,  having  in  the 
majority  of  cases  of  disorganized  ankle- 
joints  obtained  good  results  by  the 
expectant  treatment,  and  by  free  in- 
cision. Where  excision  may  be  ex- 
pected to  be  successful  is  where  the 
disease  is  limited  to  the  articular  sur- 
faces of  the  bones,  and  it  is  in  such 
that  the  treatment  by  incisions  and 
the  expectant  principle  is  so  successful. 
When  the  disease  is  very  extensive 
it  is  still  a  question  whether  amputa- 
tion is  not  probably  a  better  practice. 
Stokes  has,  however,  collected  fifty -one  cases  of  excision,  thirty -eight 
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of  which  were  sticcessful,  and   in  the  '  Dublin  Quart.'  for  1870  an  Value  of 
excellent  example  by  Dr.  Mumey  may  be  referred  to.  ^^S^Md 

Incases  of  injury,  of  compound  disloioation,  and  fimctnre  into  the  SiSJ^tToa 
joint,  excision  is  probably  a  sound  operation.  Mr.  H.  Itee  has  recently  and  fracture, 
adopted  it  in  two  cases,  and  Langenbeck  has  practised  it  freely  with 
success ;  Hancock  ('  Lancet/  1867)  gives  19  successful  examples  of  the 
operation,  quoting  Heyfelder  and  Jaeger's  practice  in  its  support. 
In  such  cases,  however,  it  seems  well  to  practise  it  as  a  secondary 
operation. 

With  respect  to  the  operation  itself,  1  may  quote  Hancock's  opera- 
tion as  practised  in  1851,  and  given  by  Bar  well  with  recent  im- 
provements. 

The  foot  is  first  laid  on  its  inside,  and  an  incision  is  made  over  the  Barvell's 
lower  three  inches  of  the  posterior  edge  of  the  ftbula.  When  it  has  description  of 
reached  the  lower  end  of  the  malleolus,  it  forms  an  angle  and  runs  down-  ©f  exSiion  of 
wards  and  forwards  to  within  about  half  an  inch  of  the  base  of  the  aukle. 
outer  metatarsal  bone.  The  angular  flap  is  reflected  forwards,  the 
fibula  about  two  inches  above  the  malleolus  is  sufficiently  cleared  of  soft 
parts  to  allow  cutting  forceps  to  be  placed  over  it,  and  the  bone  is  then 
nipped  in  two  and  carefully  dissected  out,  leaving  the  tendons  of  the 
peronei  longus  and  brevis  uncut.  The  foot  is  now  turned  over.  A  simi* 
lar  incision  is  made  on  the  inner  side,  the  portion  in  the  foot  terminating 
over  the  projection  of  the  inner  cuneiform  bone.  The  flap  \m  to  be 
turned  back,  and  the  sheaths  of  the  flexor  digitorum  and  posterior 
tibial  tendons  exposed,  the  knife  being  kept  close  to  the  bone,  avoiding 
the  artery  and  nerve.  The  internal  lateral  ligament  is  then  to  be 
severed  carefully  close  to  the  bone;  and  now  the  foot  is  twisted  out- 
wards,  and  the  astragalus  and  tibia  will  present  at  the  inner  wound. 
A  narrow- bladed  saw  put  in  between  the  tendons  into  the  inner  wound 
projects  through  the  outer.  The  lower  end  of  the  tibia,  then  the  top 
of  the  astragalus,  may  be  sawn  off  in  a  proper  direction.  The  only 
vessel  that  may  require  tying  is  one  of  the  lower  branches  of  the 
peroneal  artery.  The  wound  may  be  closed  with  sutures,  except  that 
part  opposite  the  breach  of  osseous  matter ;  the  leg  and  foot  placed  in 
a  splint  with  a  foot-board  and  cold  water  applied.  Mr.  Hancock  points 
out  the  superiority  of  total  over  partial  excision  of  the  joint.  Mr.  Hey, 
of  Leeds,  in  1766,  was  the  first  Surgeon  who  resected  the  lower  ends 
of  the  tibia  and  fibula  for  compound  dislocation,  and  Moreau,  in  1792,  fur 
disease.  Hancock  was,  however,  the  first  to  resect  the  joint  as  a  whole. 
This  operation  has  grown  in  favour  during  the  last  few  years,  and  in 
select  cases  is  doubtless  a  good  one. 

ON  SUPFUBATIOH  OF  THE  SHOULDEB-JODTT. 

Suppuration  of  the  shoulder-joint  is  as  successfully  treated  by  free 
incisions  into  and  the  removal  of  necrosed  bone  from  the  joint  as  is  sup- 
puration in  any  other  articulation,  and  it  is  only  when  this  treatment 
has  failed  or  is  inapplicable  that  more  severe  measures  are  called  for. 

Excision  of  the  shoulder-Joint>  or  rather  of  the  head  of  the  humeru'*.  On  the 
is  an  excellent  operation  in  gunshot  wounds  of  the  ^oint,  in  compound  t«*tment  of 
dislocation,  or  in  cases  of  disease  where  a  cure  by  natural  processes  has  'f^ES"*'^" 
failed  to  follow  judicious  treatment,  either  from  the  extent  of  disease  ihoulden. 
in  the  bone,  or  the  general  feebleness  of  the  patient's  powers.    The 
ultimate  results  of  excision  of  this  joint,  whether  for  injury  or  d\se»Ai^ 

VOL.  II.  '^iSi 


•^^ir. 


A 


466 


EXCISION  OF  THE  SHOTTLDEB- JOINT. 


Remits  of 

exciiioQ 

Mtiflfaelory. 


Examples  of 


Itsvilnein 

gnnthot 

wounds. 


Operation  of 
excition  of 
■boulder. 


Oilier  adrises 

the 

preserration 

of 

periosteum. 


are  very  satisfactory,  'says  Hodges,  bnt  tbey  are  not  mo9%  aa  than  the 
ultimate  results  of  a  cure  by  natural  processes,  even  With  iPSchyloais; 
for  whatever  may  be  the  capabilities  of  an  arm  after  excision  they  are 
equalled  after  a  natural  cure.  Under  both  circumstances,  in  the 
majority  of  cases,  almost  every  movement  can  be  effected,  except  any 
overhand  one.  The  arm  cannot  be  raised  above  the  shoulder.  A  man 
whose  shoulder  I  excised  fourteen  years  ago  was  a  coachman  in  1872  and 
could  drive  a  pair  of  hones  with  ease.  A  man  upon  whom  Mr.  Key 
operated  was  subsequently  able  to  carry  on  his  occupation  aa  a  ham-* 
merman  at  a  large  engineer's ;  and  another  case  operated  upon  by  the 
tame  Surgeon  twenty-one  years  before,  could  in  Jane,  1869, "  shoe 
horses  with  any  man,"  and  as  a  blacksmith  felt  no  want  in  his  arm. 

In  gunshot  injuries  to  the  shoulder  excision  is  now  a  recognised 
operation,  the  experience  acquired  in  the  American  war  having 
decided  the  point.  Dr.  Otis  (Circular  6)  has  recorded  that  in  252 
cases  of  primary  excision,  23  per  cent,  died ;  and  in  328  secondary, 
88  per  cent.;  primary  excisions  being  thus  more  successful  than 
secondary. 

In  cases  also  of  tumours  involving  the  head  of  the  bone,  other  than 
cancerous,  excision  is  an  operation  of  value. 

The  operation. — The  best  incision  is  the  vertical  one,  from  the 
acromion  process  through  the  thickness  of  the  deltoid  down  to  its 
insertion.  Some  Surgeons  make  an  anterior  one  in  front  of  the 
deltoid.  N^laton  used  the  transverse  and  Aston  Key  the  deltoid 
flap.  When  the  vertical  incision  is  made  down  to  the  bone,  its  head 
should  be  successively  rotated  outwards,  and  then  inwards,  the  Surgeon 
making  a  transverse  cut  across  the  tuberosities  to  divide  the  insertions 
of  the  scapular  muscles.  The  capsule  may  then  be  divided,  and  the 
head  of  the  bone  turned  out  of  the  wound,  and  resected  through  the 
tuberosities.  The  long  tendon  of  the  biceps  needs  no  special  atten- 
tion; in  cases  of  disease  it  has  probably  long  gone  or  become  fixed 
to  the  groove,  and  after  resection  of  the  joint  it  is  of  no  value.  Wlien 
the  glenoid  cavity  is  diseased — that  is,  when  dead  bone  is  detected  in 
it — it  should  be  removed ;  but  in  a  general  way  it  requires  no  treat- 
ment. Whatever  vessels  are  divided  should  be  twisted ;  the  posterior 
circumflex  artery  at  times  gives  trouble.  After  the  operation  the  arm 
should  be  abducted  and  placed  on  a  pillow,  the  edges  of  the  wound 
carefully  brouglit  together,  and  water  dressing  or  dry  lint  applied.  As 
soon  as  repair  has  fairly  taken  place,  the  patient  may  get  up,  the  arm 
being  well  supported  in  a  sling.  Three  or  four  months  are,  however, 
usually  required  before  a  useful  arm  is  secured. 

In  this  operation  M.  OlUer  makes  much  of  preserving  the  perios- 
teum, turning  it  back  off  the  bone  with  all  the  soft  parts,  by  means 
of  raspatories.  This  is  not  so  difficult  in  cases  of  disease  as  might 
be  fancied,  a  cut  with  a  strong  knife  down  to  the  bone  so  divid[ing 
ail  the  soft  tissues  over  the  bone  as  to  give  admission  to  the  edge  of 
a  raspatory  to  turn  them  back.  Oilier  has  done  this  on  four  occasions 
with  success.  In  resecting  the  bone  no  more  need  be  removed  than  is 
necessary  beyond  the  head  and  half  the  tuberosities ;  but  when  the 
section  is  not  healthy  another  may  be  made.  Four  or  five  inches  of  bone 
have  been  removed  in  some  cases,  a  useful  limb  remaining. 
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OH  SITPFUBATION  OF  THE  ELBOW-JOINT. 

There  is  a  great  difference  amongst  Surgeons  as  to  the  treatment 
of  a  suppurating  elbow-joint;  in  the  Scotch  school  excision  is  em* 
ployed  very  freely,  under  the  belief  that  a  better  Arm  more  generally  fol- 
lows such  a  practice  than  in  a  cure  by  natural  processes,  and  that  a  joint 
with  better  movement  is  secured  in  a  shorter  time.  I  cannot  say  that 
I  agree  in  this  opinion,  for  in 
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elbow-joint  disease,  where  pus  Fio-  488. 

is  let  out  by  free  incisions,  and 
good  reparative  power  is  pre- 
sent, recovery  with  a  moveable 
joint,  and  with  one  admitting  of 
pronation  and  supination  of  the 
hand  is  by  no  means  uncommon. 
In  other  cases  anchylosis  of  the 
humero-ulnar  joint  may  take 
place  at  a  good  angle,  and  prona^ 
tion  and  supination  of  the  hand 
retained;  whilst  in  another  class 
anchylosis  of  both  bones  may 
take  place,  with  a  very  useful 
arm  ;  and  this  result  is  obtained 
by  no  greater  expenditure  of 
time  than  is  required  for  the 
repair  after  excision,  and  it  is 
secured  without  the  risks  of  an 
operation.  In  synovial  dis- 
ease ending  in  disorganization 
this  result  is  far  from  being 
uncommon  ;  indeed,  in  such 
cases  excision  is  rarely  called 
for.  In  bone  disease  ending 
in  necrosis,  however,  the  same 
rule  does  not  apply,  for  under 
such  circumstances  no  operation 
is  of  greater  value  than  excision.    (Fig.  488.) 

In  all  cases  of  disease  of  the  elbow-joint  in  which  natural  processes 
arc  incompetent  to  effect  a  cure,  exciaion  should  be  performed  j  ampu- 
tation being  had  recourse  to  onl}'  when  excision  is  inapplicable,  or  has 
failed.  In  cases  of  compound  dislocation,  or  fracture  into  the  joint, 
excision  is  an  excellent  operation,  and  in  gunshot  wounds  the  same 
observations  apply.  Amputation  of  the  arm  for  injured  elbow  ought  to 
be  performed  in  quite  exceptional  cases.  Several  inches  of  bone  may 
be  taken  away  in  the  operation,  Mr.  Tudor,  of  Dorchester,  having 
removed  five  inches,  the  patient  subsequently  having  an  arm  capable  of 
extensive  motion  in  every  direction,  and  with  which  he  could  lift  a 
heavy  chair  (♦  Med.-Chir.  Trans.,'  1858). 

Operation.— The  best  incision  is  the  vertical  over  the  olecranon  process,  Operation  of 
extending  from  three  inches  above  to  two  below  the  joint,  the  incision  exdiion  of 
dividing  all  the  tissues  down  to  the  bones ;  the  soft  parts  should  then  «l^'*^*i«"»t- 
be  carefully  separated  from   the   bones   and   drawn  aside,  the  ulnar 
nerve  being  raised  from  the  inner  condyle^  with  the  inner  half  of  the 
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triceps  tendon  and  fascia.  No  iramvene  indium  aarom  iks  irieepa 
tendon  should  be  mctde,  it  being  a  very  important  thing,  at  recommended 
by  Dr.  R.  Hodges,  of  America  ('  Hammond's  Essays,'  1864),  and  recently 
well  demonstrated  by  Maunder  (*  Brit.  Med.  Journal,'  1871),  to  retain  thd 
triceps  tendon  and  fascia,  as  it  passes  orer  the 
olecranon,  with  the  fascia  of  the  forearm  and 
anconeus  muscle ;  a  thick  body  of  muscle  and 
fascia  being  in  this  way  retained,  extending 
from  the  arm  above  to  the  forearm  below,  which 
adds  materially  to  the  extending  power  and 
value  of  the  arm  (Fig.  489).  The  articular 
ends  of  the  bones  should  then  be  turned  out 
and  removed.  The  Surgeon  need  not  be  too 
sparing  of  his  sections.  In  all  cases  the  whole 
of  the  articular  facets  should  be  resected,  and 
when  the  bone  at  the  point  of  section  is  not 
quite  healthy  a  second  piece  had  better  be 
taken  away.  "  If  only  the  extreme  ends  of 
the  bones  be  sawn  off,  anchylosis  will  most 
likely  take  place ;  while  if  the  amount  above 
prescribed,  viz.  the  whole  condyloid  extremity 
of  the  humerus  and  all  the  sigmoid  cavity  of 
the  ulna  with  the  head  of  the  radius,  or  even 
Kttle  more  on  both  sides,  be  taken  away,  free  motion  may,  under 
favourable  circumstances,  be  expected."  (*  Holmes's  System/  vol.  v.) 
When  possible  it  is  well  to  preserve  the  insertions  of  the  biceps  and 
brachiidis  anticus  tendons  by  pressing  them  back  off  the  bones.  To 
preserve  the  periosteum  in  the  operation,  as  advocated  by  Oilier  and 
Langenbeck,  does  not  Hppear  from  published  facts  or  scientific  reason- 
ings to  be  a  matter  of  importance. 

After  the  operation,  all  haemorrhage  having  been  arrested  by  torsion 
and  cold  affusion,  the  edges  of  the  wound  should  be  brought  together, 
and  the  arm  fixed  at  an  obtuse  angle  upon  a  screw  splint.  Abso- 
lute rest  should  be  maintained  for  some  days  till  the  wound  has  fairly 
healed  and  the  powers  of  the  patient  have  been  restored,  when  passive 
movement  should  be  commenced  with  pronation  and  supination  of  the 
hand,  the  object  of  this  operation  being  not  only  to  remove  the  disease, 
but  to  obtain  a  moveable  joint.  When  anchylosis  follows,  the  operation, 
in  a  measure,  is  unsuccessful,  for  it  has  failed  in  one  of  its  greatest 
advantages.  In  the  most  favourable  cases  the  amount  of  movement 
that  is  obtained  is  all  that  could  be  wished,  indeed,  it  is  little  less  than 
that  of  the  healthy  joint ;  in  some  cases,  however,  the  joint  is  too  loose, 
like  a  flail,  in  others  it  is  stiff,  whilst  in  another  class  flexion  and  ex- 
tension are  good,  but  pronation  and  supination  fail.  In  Mr.  Syme's 
case  of  a  man  who  had  acted  as  a  railway  guard  up  to  the  time  of  his 
death,  nine  years  after  the  operation,  when  the  joint  was  dissected  the 
nlna  and  humerus  were  united  by  ligamentous  union,  and  the  end  of 
the  radius  was  polished  off  and  played  on  the  humerus  and  ulna  upon 
a  material  much  resembling  cartilage.  Should  the  ulnar  nerve  be  in- 
jured, much  wasting  of  the  muscles  must  occur;  if  divided,  union  of 
the  ends  may,  however,  take  place.  S^'me  has  recorded  such  a  case. 
When  disease  returns,  a  second  resection  may  be  performed,  and  even 
a  third.  When  dead  bone  follows  it  may  be  removed ;  indeed,  nothing 
Bboiild  he  left  untried  beioxe  a.mi^\jLla\.\oii\*  Y^wiNA?^^, 
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Partial  resections  of  the  elbow,  as  a  rule,  are  to  be  condemned,  Partitl 
experience  haying  indicated  that  they  almost  alwajs  end  in  anchylosis  '*^*j^L 
of  the  joint.     In  1864,  however,  my  colleagrue,  Mr.  Birkett,  excised  «*"**"'*^ 
the  olecranon  for  local  disease  following  an  injury,  the  man  recovering 
after  many  months'  treatment  with  a  slightly  moveable  articulation.    I 
have  also  in  a  woman  removed  from  a  disorganized  elbow-joint  the 
necrosed  olecranon  process  with  a  good  result,  the  humerus  and  ulna 
subsequently  auchylosing,  but  as  the  radius  was  left  free,  the  hand 
retained  all  its  movements. 

017  SUFPUSATIOH  OF  THE  WBIST  AKD  CABFAL  JOHSTTS. 

In  this  affection  operative  interference  is  rarely  called  for,  beyond  On  the 
free  incisions  to  let  out  pent-up  pus,  and  for  the  removal  of  dead  bone;  t"**™*"*  o* 
the  absolute  immobility  of  the  hand  and  fingers,  aided  by  such  consti-  Jf  SSSJ 
tutional  remedies  as  the  wants  of  the  individual  case  suggest,  being, 
as  a  rule,  enough  to  effect  a  cure.    When,  however,  such  means  fail,  or 
the  local  disease  is  too  extensive  or  severe  to  allow  of  a  natural  re- 
covery, Lister  has  proved  that  the  excision  of  the  joint  is  a  practicable  ExeisioB  of 
and  useful  operation.   Hancock  and  others  have  likewise  had  successful  ^"^J^'^v. 
examples.    He  has  shown,  writes  Holmes,  that  the  failures  to  which  j^JJJfuJSf^ 
the  old  methods  of  performing  this  operation  usually  led  were  due  to  y^,,^,  ©f 
two  chief  causes,  viz.  (1)  a  portion  of  the  diseased  articular  structures  operation, 
having  been  left  behind;  and  (2)  the  tendons  having  been  u\jnred.  *"^*"5*' 
In  order  to  avoid  the  former  it  is  necessary  to  remove  all  the  bony  and  *^"^  ""^^ 
cartilaginous  structures  which  enter  into  the  formation  of  the  wrist- 
joint  itself,  and  of  all  the  carpal  joints,  viz.  the  ends  of  the  radios 
and,  ulna,  all   the   carpal  bones,  and  the   articulating  surfaces  of 
the  metacarpal  bones.    In  order  to  avoid  the  second  cause  of  failnre  Operation 
the  operation  must  be  performed  through  two  very  free  lateral  in-  described, 
cisions,  the  tendons  being  carefully  separated  from  the  bones  and  raised 
by  gradual  strokes  of  the  knife  with  as  little  violence  as  possible.    For 
this  purpose  an  incision  is  made,  commencing  in  front  over  the  second 
metacarpal  bone  internal  to  the  tendon  of  the  extensor  secundi  inter- 
nodii  pollicis,  and  running  along  the  back  of  the  carpus,  internal  to  the 
same  tendon  as  high  as  to  the  base  of  the  styloid  process  of  the  radios ; 
the  soft  parts,  including  the  extensor  secundi  intemodii  and  the  radial 
artery,  being  cautiously  detached  from  the  bone,  external  to  this  in- 
cision, and  the  tendons  of  the  radial  extensors  of  the  wrist  being  also 
severed  from  their  attachments,  the  external  bones  of  the  carpus  will 
be  exposed.     When  this  has  been  done  sufficiently,  the  next  step  is  to  Description 
sever  the  trapezium  from  the  other  bones  with  cutting  pliers  in  order  jl^'Ji^J* 
to  facilitate  the  removal  of  the  latter,  which  should  be  done  as  freely 
as  is  found  convenient.    The  operator  now  turns  to  the  ulnar  side  of 
the  incision  and  cleans  the  carpal  and  metacarpal  bones  as  much  as  can 
be  done  easily.    The  ulnar  incision  is  now  made ;  it  should  be  very  free, 
extending  from  about  two  inches  above  the  styloid  process  down  to  the 
middle  of  the  fifth  metacarpal  bone,  and  lying  near  the  anterior  edge 
of  the  ulna.    The  dorsal  line  of  this  incision  is  then  raised  along  with 
the  tendon  of  the  extensor  carpi  ulnaris,  which  should  not  be  isolated 
from  the  skin  and  should  be  cut  as  near  its  insertion  as  possible ;  then 
the  common  extensor  tendons  should  be  raised,  and  the  whole  of  the 
posterior  aspect  of  the  carpus  denuded  until  the  two  woonds  commnni- 
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cate  freely  together;  but  the  radios  is  not  aa  yet  cleaned.  Tlie  aot 
step  is  to  clean  the  anterior  aspect  of  the  nlna  and  csrpns^  in  doiif 
which  the  pisiform  bone  and  hooked  process  of  the  nnciform  aressreni 
from  the  rest  of  the  carpos,  the  former  with  the  knife^  the  latter  wiA 
the  catting  pliers.  In  cleaning  the  anterior  aspect  of  the  cnrpos  on 
must  be  taken  not  to  go  so  far  forwards  as  to  endanger  the  deep  pil- 
mar  arch.  Now,  the  ligaments  of  the  internal  cnrpnl  bones  bdag 
sufficientlj  divided  they  are  to  be  removed  with  blnnt  bone  foreepir 
next,  the  end  of  the  ulna  is  made  to  protrude  from  the  inciaioo,  sod  is 
sawn  off,  as  low  down  as  is  consistent  with  its  condition,  bat  in  sbt 
case  above  its  radial  articalation;  the  end  of  the  radios  is  then  deancd 
saificiontly  to  allow  of  its  being  protruded  and  removed.  If  this  esa 
be  done  without  disturbing  the  tendons  from  their  grooveM  it  is  ftf 
better.  If  the  level  of  the  section  is  below  the  nnper  part  of  the  es^ 
tilaginoQs  facet  for  the  ulna,  the  remainder  of  tne  carriage  mmt  be 
cut  away  with  the  pliers.  The  operator  next  attends  to  the  metaearpsl 
bones,  which  are  pushed  out  from  one  or  the  other  incision  and  cot  off 
with  the  pliers,  so  as  to  remove  the  whole  of  these  eartilage-eovertd 
portions.  The  trapezium  bone,  which  was  left  in  the  early  atate  of  the 
operation,  is  now  carefully  dissected  out,  so  as  to  avmd  any  injury  to 
the  tendon  of  the  flexor-carpi  radialis,  or  to  the  radial  artery,  and  tbs 
articular  surface  of  the  Erst  metacarpal  bone  is  then  exposed  and  r^ 
moved.  Lastly,  the  cartilaginous  portion  of  the  pisiform  bone  is  takes 
away,  but  the  non-articular  part  is  left  behind,  unless  it  is  Hi^ffmi^  is 
which  case  it  should  be  removed  entire.  The  same  remark  applies  to 
the  hooked  process  of  the  unciform.  Ko  tendons  are  dirided  in  this 
operation  except  the  extensors  of  the  wrist.  In  order  to  ensure  motion 
of  the  fingers,  passive  movements  should  be  performed  from  a  verr 
early  period  after  the  operation.  For  this  purpose  Lister  places  the 
limb  in  a  splint  with  the  palm  of  the  band  raiseil  by  a  wedge  of  cork 
fixed  below  it,  so  that  the  joints  of  the  fingers  can  be  mored  withoot 
taking  the  limb  off  the  apparatus.  When  the  splint  is  removed  some 
flexible  support  is  required  for  some  time.  (Fids  Lister's  paper, 
'Lancet,'  1865.)  This  operation  of  Lister's  is,  however,  far  more 
complicated  than  that  adopted  by  Langenbeck,  of  Berlin,  who  makes 
a  single  straight  incision  over  the  dorsum  of  the  wrist,  along  the 
metacarpal  bono  of  the  index-finger  towards  the  wrist-joint,  by  this 
incision  avoiding  the  princeps  pollicis  artery.  Through  the  <^>ening 
thus  made  the  carpal  bones  can  be  readily  turned  out  and  the  bases  cS 
the  metacarpal  bones  and  extremities  of  the  radius  and  nlna  excised, 
the  tendons  of  the  wrist  being  held  aside  with  ease.  In  performing 
this  operation  I  have  been  struck  with  the  facility  with  which  it  can 
be  effected. 

Excision  of  the  joints  of  the  thumb  requires  no  description.  A  vei^ 
tical  dorsal  incision  that  interferes  but  little  with  the  tendons  of  the 
part  may  be  made.  The  operation  is  a  very  good  one;  in  the  case  of 
a  man  with  neglected  dislocation  in  which  I  performed  it,  hermetically 
sealing  the  wound  with  lint  and  the  compound  tincture  of  benzoin, 
rapid  recovery  followed  with  a  moveable  joint.  In  a  second  case,  in 
which  I  excised  the  phalangeal  joint  of  the  thumbs  a  like  reralW 
ensued. 
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AMPUTATION  IN  JOINT  DISEASE. 

Such  a  measure  ought  never  to  be  resorted  to  ant'il  all  hope  of  a  Arapntatum 
cure  by  natural  processes  has  been   given  up  or  failed;    all  minor  yJo"»* 
measures  such  as  incision  or  the  removal  of  necrosed  bone  have  been  n^J^JJ^  *" 
deemed  unsuitable ;  excision  of  the  joint  is  inexpedient  or  inapplic-  retorted  to. 
able,  and  the  progressive  nature  of  the  disease  and  its  sapping  powers 
reveal  the  fact  that  if  the  disease  be  not  removed  the  life  of  the  pa- 
tient is  likely  to  be  sacrificed.    For  disease  of  the  hip,  shoulder,  and 
elbow-joint,  amputation  is  a  very  rare  operation,  and  for  the  knee  and 
ankle  it  is  yearly  becoming  less  common.     Yet  in  proper  cases  it  is  a 
valuable  operation,  and  is  the  means  of  saving  many  lives.     The  mor- 
tality  of  amputation  for  chronic  knee-joint  disease,  at  Quy's  Hospital* 
is  only  one  in  seven,  and  in  young  people  under  twenty  years  of  age, 
one  in  twenty.     In  amputation  for  disease  of  the  knee  the  Surgeon 
should  sacrifice  as  little  as  possible  of  the  thigh;  where  the  end  of  the  Site  of 
femur  is  sound,  and  the  articular  facet  alone  di<«eased,  the  amputation  »n»paution 
should  be  almost  at  the  joint,  the  femur  being  divided  only  through  its  ^^,       ^ 
condyles ;  when  a  larger  section  of  bone  is  called  for  it  should  bo  made, 
but  only  under  such  circumstances.  In  disease  of  the  ankle-joint,  when  Site  of 
excision  and  every  smaller  operation,  such  as  the  removal  of  dead  bone,  »»npttt«tion 
have  been  put  aside,  PirogofPs  operation  should  be  employed  in  pre-  ^2jf*** 
ference  to  amputation,  if  the  calcis  be  sound  with   the  integument 
over  it,  or  Syme's  amputation  unless   the  disease  of  the  articular 
end  of  the  tibia  is  too  extensive.     To  amputate  a  sound  foot  for 
disease  confined  to  the  ankle-joint  is  a  measure  which  is  only  to  be 
justified  by   peculiar  circumstances ;  as  a  practice  of  surgery  it   is 
to  be  condemned.    Amputation   of  the   arm  for  diseased  elbow   is 
still  less   justifiable,  unless  the    local   disease    is   too   extensive  to 
allow  of  excision,  or  the  powers  of  the  patient  are  too  feeble  to  admit  of 
the  attempt. 

In  amputating  for  joint  disease,  as  for  injuries  or  other  causes,  the  The  iirindple 
principle  of  "  the  least  sacrifice  of  parts  "  is  to  be  followed,  and  no  o'  "^*»«  1^' 
more  of  the  body,  under  any  circumstances,  is  to  bo  taken  away  than  JJJJJS* 
the  necessities  of  the  case  demands;  to  carry  out  this  principle  the 
Surgeon  may,  in  pathological  amputations,  fearlessly  divide  tissues 
infiltrated  with  organized  inflammatory  products,  and  even  cut  through 
the  walls  of  suppurating  cavities  or   through   diseased  joints,  more 
particularly  to  save  amputating  above  a  joint.     The  value  of  this 
practice  I  have  fully  illustrated  (*  Lancet,'  Jan.  2drd,  1875). 

LOOSE  CASTILAOES  IN  JOINTS. 
Loose  bodies,  ordinarily  called  loose  cartilages,  are  found  in  joints.  On  loose 
Tliey  are  most  common  in  the  knee,  but  are  met  with  in  the  elbow,  cwtUages  in 
ankle,  and  other  joints.    They  are,  doubtless,  as  a  rule  developed  in  the  J**"*"' 
sub-synovial  cellular 'tissue ;  as  they  increase  in  size  they  encroach  upon  Oriicin  and 
the  cavity  of  the  joint,  pushing  before  them  the  synovial  membrane^  g;ro«rth. 
and  in  this  condition  may  appear  as  warty  or  more  or  less  pedunculated 
fringed  g^wths  bunging  into  the  joint.     These  growths  may  be  single 
or  multiple,  and  of  all  sizes  up  to  that  of  a  small  walnut.    Should  one 
of  these  masses  become  detached  a  "  loose  cartilage  "  is  said  to  be 
present.    John  Hunter  taught,  and  Rokitansky  believed,  that  they  are  Opinions 
formed   by  the  organization  of   fibrinous  coagula;   but  evidence  ia  reraecting 
wanting  to  prove  this  view,  for  most,  as  pointed  out  by  Bainey,  contun  ^^"^  Mture. 
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ill-formed  cartilage-cells  and  ossiiic  matter,  true  bone-lacnnsB  being  at 
times  present  (Fig.  490).  Paget  (<  St.  Barth.  Hasp.  Rep./  1870)  haa 
recently  given  good  evidence  of  the  truth  of  Teale's  suggestion  that 
some  of  these  bodies  are  really  sequestra,  and  that  "just  as  a  blow  on 
bone  or  tooth  may  induce  necrosis  and  exfoliation  without  aigna  of 
destructive  inflammation,  to  may  it  with  articular  cartilage ;  and  the 
characteristics  of  these  cases  will  Im  that  after 
Fio.  490.  injury  to  a  previously  healthy  joint,  a  loose  bodj 

yati  size  is  found  in  it^  having  the  shape,  and  general 

aspect,  and  texture  of  a  piece  of  articular  car- 
tilage with  or  without  some  portion  of  sob- 
jacent  bone,  and  with  its  cartilage-corpnsclea 
arranged  after  the  manner  of  the  articnlar 
cartilage."  Dr.  Adams  of  Dublin,  connects 
0   ^.      . ,  .,  their  presence  with  osteo-arthritis.    A  report 

®'?irov'eVfSm?J?e***     npon  these  bodies,  with  microscopical  drawing. 
Prep.  1844«>,  Guy's  Mob.      kindly  drawn  up  for  me  by  Dr.  Qoodhart,  will 
help  to  the  solution  of  some  of  these  points  i-. — 
Dr.  Good-  "  The  term  Moose  cartilage '  is  applied  to  two  conditions  which  are 

tjart'i  report,  totally  distinct ;  the  one  where  a  portion  of  the  normal  articular 
cartilage  has  been  detached  by  injury  to  the  joint,  and  lies  loose  in  its 
cavity ;  the  other  where  bodies  of  more  or  less  consistence,  often  carti- 
laginous or  bony,  are  found,  and  which  are  new  formations. 

"  Recent  observations  seem  to  show  that  the  former  of  these  two  is 
by  of  no  means  infrequent  occurrence,  but  it  possesses  no  pathological 
interest  whatever,  and  needs  no  description.  A  very  good  specimen  of 
this  form  is  to  be  found  in  the  Guy's  Hospital  Museum,  1344^'.  The 
latter,  however,  has  frequently  excited  discussion  among  pathologists ; 
so  we  will  give  in  a  few  words  what  appears  to  he  its  usual  composition, 
and  our  conclusions  therefrom  as  to  its  mode  of  origin.  Roughly 
speaking,  loose  cartilages  are  generally  more  or  less  smooth,  of  greyish 
colour,  and  look,  as  their  name  suggests,  like  pieces  of  cartilage ;  but 
they  may  be  nodulated  and  composed  almost  entirely  of  bony  material 
(Fig.  490.  Prep.  956b,  Hunterian  Mus.).  Even  in  that  case, 
however,  they  have  a  thin  film  of  fibrous  material  over  them  still, 
obscuring  the  bone,  and  rendering  them  cartilaginous  looking  on  their 
external  surface. 

*'  The  cases  (five  in  all)  that  we  have  had  an  opportunity  of  examining 
have  also  shown  more  or  less  calcareous  matter;  they  were  never  pure 
cartilage.  One  case  in  the  Guy's  Museum  (1344*''),  while  appearing 
cartilaginous,  cut  with  a  creaking  sensation,  and  under  the  microscope 
irregular  deposits  of  calcareous  matter  and  bone  were  found  in  all 
directions  in  its  substance.  In  another  (Hunterian  Museum  Cat., 
967a)  one  surface  is  tuberculated  and  composed  of  hard  nodules  of  ivory- 
like bone,  while  in  a  concavity  thus  formed  is  a  cartilaginous  mass. 
The  bone  on  the  surface  in  this  specimen  can  only  be  compared  to 
the  nodulated  excrescences  found  at  the  margins  of  the  articular 
cartilages  in  cases  of  osteo-arthritis. 

"  The  microscopical  characteristics  vary  in  each  to  a  certain  extent ; 
tome  show  fibro-cartilage,  calcareous  matter,  and  bone;  others  are 
entirely  bony.  The  cartilage  in  the  specimens  which  we  have  examined 
was  very  fibrous,  and  the  cartilage-cells  small.  The  calcareous  matter 
had  evidently  not  formed  after  any  definite  method,  or  in  any  pur- 
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posive  direction,  as  sliould  occur  in  the  building  up  of  normfll  bone- 
tissue,  and  the  bone  had  no  regular  system  of  Haversian  canals  or  bone- 
corpuscles.  The  former  occur  as  spaces  of  irregular  shape  and  position, 
and  the  corpuscles,  with  but  few  cannliculi,  are  often  more  like  calcified 
cartilage- corpuscles,  and  have  no  arrangement  in  relation  to  them. 

"  From  this  short  description,  and  also  from  Fig.  491,  it  will  be  seen 
that  the  specimens  exhibit  the  formation  of  bone  in  its  various  stages; 
they  show  the  primary  cartilage  stage,  the  secondary  calcareous  stage, 
and  its  ultimnte  issue  in  true  bone,  the  bone  being,  as  might  be 
expected,  of  a  somewhat  irregular  build. 

'*  Having  thus  regard  to  their  general  structure,  it  would  then  seem 
most  probable  that  since  they  are  in  their  essence  bony,  loose  carti-  FormatioB  of 
lages  must  form  in  connection  with  bone-forming  tissue,  and  these,  so  l<x»? 
far  as  is  known,  are  found  in  the  involutions  of  the  synovial  membrane  ^^''^l^K^' 
at  the  edges  of  the  articular  cartilages.    This  view  is  consistent  also 

Fio.  491. 


Microicopical  Rppenrance  of  loose  cartilaees.    a.  Calcsreons  matter,    h.  Small-celled 
cartilage,  in  parts  more  fibrous  than  represented,    e.  Bone. 

with  the  appearances  found  in  certain  joints  in  cases  of  osteo-arthritis; 
such,  for  instance,  as  a  case  recorded  by  Mr.  Wagstaffe  in  the  *  Patho- 
logical Society's  Transactions,'  vol.  xxiv,  1873,  p.  192 ;  or  specimens 
954 — 956b  in  the  Museum  of  the  Royal  College  of  Surgieons.  In  all  these 
the  formations  may  be  seen  in  nH,  It  is  also  in  accord  with  the 
generally  received  opinion  as  to  the  more  usual  formation  of  loose 
cartiliigcs  at  the  present  time. 

"But  in  connection  with  this  subject  the  so-called  'melon-seed 
bodies '  found  in  joints  and  in  the  synovial  sheaths  of  tendons  and  on 
bursa;  must  be  considered.  As  is  well  known,  they  are  generally 
abnormal  developments  of  the  synovial  fringes,  sometimes  inflammatory» 
sometimes,  perhaps,  as  was  suggested  by  Rokitansky,  due  to  cystic 
dilatation  of  the  synovial  folds,  or  perhaps  to  distension  and  coagula- 
tion within  obstructed  follicles.  But  whether  originating  in  one  or  all 
of  these  various  ways,  being  all  in  common  due  to  changes  in  the 
synovial  membrane  and  sub-synovial  tissue,  it  is  evident  that  the^  «j^ 
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loose  ctriilages  in  minUtare,  and  only  wmnt  sue  and  the  fuiiber  iSka^ 
into  cmrtilaginoas  matter  to  be  troe  looee  oartilagva.  Bnfc  I  kw 
lately  had  an  opportunity  of  making  a  ybtj  eareftil  ezamination  cf  aam 
MHon-Mcd  of  these  '  melon-seed  bodies '  from  one  of  the  ahemtha  of  a  teodoa  oa 
the  dorsum  of  the  hand,  which  suggested  the  poaaibilitj,  not  to  mf 
probability,  of  another  mode  of  origin.  I  failed  to  find  in  any  of  thn 
any  evidence  of  organized  tisane  whatever.  They  contained  bo  aocki 
or  cell-elements,  and  were  entirely  composed  of  n  faintly  ftbrillsfied 
hyaline  substance  characteristic  of  coagulated  mocua  or  fibrin.  Heaes 
it  seems  to  be  quite  possible  that  loose  cartilagea  may  originate  ias 
nucleus  of  fibrin  precipitated  in  the  course  of  a  chronic  inflammstiaB, 
and  subsequently  grow  by  accretion,  becoming  calcareona  by  centnl 
petrifaction.  On  this  point  may  be  consulted  a  very  interesting  cm 
of  loose  body  in  the  peritoneum  recorded  in  the  *  P^th.  Soc  TnaL* 
by  Dr.  Greenhow,  vol.  xxiii,  p.  241.  This  spe<nmen,  in  conjnoetiai 
with  melon-see<l  bodies,  makes  one  reconsider  whether  the  c^iaka 
formed  originally  by  John  Hunter  may  not  be  correct^  that  loose  bodiH 
in  the  joints  are  sometimes  formed  from  the  *  living  principle  of  tbi 
blood.'"* 
Symptoms.  ^H  these  loose  bodies,  however  formed,  give  rise  to  very  stmHsr 
symptoms,  symptoms  produced  by  the  foreign  body  becoming  fiiHsn^ 
pinched  between  the  articular  surfaces  of  the  bonea.  Ita  preaenee  ii^ 
therefore,  usually  discovered  by  accident,  when  the  patient  ia  walkiag 
or  moving  the  joint,  by  some  sudden  inability  to  move  the  articiiktas, 
this  immobility  being  attended  with  a  severe  and  sickening'  psun»  whie^ 
is  only  relieved  by  the  cartilage  slipping  from  between  the  bones^  whid 
it  usually  does  by  a  characteristic  snap. 

Some  stiffness  and  slight  inflammation  of  the  joint  may  follow  tins 
injury  to  the  surface,  which  will  subside  in  a  few  days  by  rest  sad 
treatment,  again,  however,  to  be  renewed  upon  a  recurrence  of  the 
accident.  These  symptoms  are  very  characteristic ;  but  as  often  as  not 
in  such  a  joint  as  the  knee,  the  cartilage  may  be  felt  on  manipnlatioo, 
although  readily  slipping  away  under  pressure. 

The  TREATMENT  may  be  described  as  palliative  or  operative.  By  th? 
former  the  cartilage  is  left  untouched  in  the  articulation ;  by  the  latter 
it  is  removed  or  fixed  in  an  unoffending  position.  In  a  general  way 
the  palliative  treatment  is  the  correct  one  to  be  enforced,  for  knowing 
how  destructive  inflammation  of  a  joint  following  a  wound  too  ofken 
becomes,  few  Surgeons  would  venture  upon  an  operation  without  aa 
absolute  necessity,  and  such  seldom  exists,  for  by  restraining  the  move- 
ments of  the  joint  by  some  leather,  felt,  or  other  light  casing,  the 
foreign  body  may  become  fixed  and  consequently  innocuous,  and  the 
limb  may  be  freely  used  as  a  stiff  one ;  indeed,  by  such  treatment 
Hilton  has  shown  (*  Guy's  Reports,'  1868)  that  these  cartilage-s  may 
May  be  become  absorbed.     He  fixes  the  loose  body  by  means  of  a  pod  and 

absorbed.  strapping  at  the  most  convenient  spot,  and  then  fixes  the  limb;  by 
such  a  practice  pain  is  prevented,  for  with  a  splint  on,  the  peduncle  of 
the  cartilage  cannot  be  stretched,  nor  the  cartilage  slip  between  the 
semi-flexed  bones.  When  inflammation  of  the  joint  follows  one  of  the 
attacks  of  pain,  it  is  to  be  treated  on  ordinary  principles. 

Should,  however,  the  cartilage  produce  by  its  presence  such  serious 

*  For  farther  information  vid4  Yircbow'a '  Krankhafteu  GcschwiUate,*  toL  ij  Manlw 
'St.  Burt.  IIosp.  Reporu.' 
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inconvenience   as  to  destroy  the  value  or  use  of  the  joint,  whether 
from  the  frequency  of  the  attacks,  the  amount  of  inflammation  that 
follows  or  the   dread   connected   with  the  affection,  some  operative  OpentiTe 
interference  may  be  required ;  but  no  such  should  be  undertaken  till  interference, 
all  inflammatory  action  has  ceased,  and  the  joint  is  in  a  quiescent  state ; 
for  this  purpose  a  splint  should  be  applied  and  worn  for  at  least  a  jfode  of 
week ;  the  loose  body  should  then  by  manipulation,  or  by  such  move-  performing 
ment  of  the  joint  as  the  patient  from  experience  knows  will  bring  the  operation, 
cartilage  under  the  Surgeon's  control,  be  brought  up  to  one  side  of  the 
joint,  and  in  the  knee  its  usual  seat  is  to  one  side  of  the  patella,  where 
it  may  be  fixed  with  the  finger.    The  Surgeon  may  then  draw  the  skin 
over  it  to  one  side,  and  cut  down  directly  upon  the  cartilage,  the  inci* 
sion  being  large  enough  to  allow  of  its  escape.    This  operation  being 
one  by  direct  incision,  the  wound  should  subsequently  be  accurately  Direct 
closed  by  a  pad  and  strapping  or  a  pad  soaked  in  compound  tincture  method, 
of  benzoin,  and  the  limb  kept  upon  a  splint  till  repair  has  been  per- 
fected. 

In  cases  where  direct  incision  is  feared,  and  this  ought  to  he  in  all,  Sabenta- 
the  removal  by  subcutaneous  incision  may  be  employed :  this  operation  neoue 
consists  in  the  fixing  of  the  cartilage  by  means  of  a  grooved  or  harpoon-  "*°*l»o^- 
shaped  needle  inserted  into  its  substance  through  the  skin ;  the  intro- 
duction of  a  tenotomy  knife  beneath  the  skin  down  to  the  cartilage, 
and  the  division  of  all  the  subcutaneous  tissues  covering  the  cartilage 
by  a  free  sweep  of  the  knife.    The  cartilage  may  then  be  squeezed 
by  the  application  of  strong  pressure,  or  tilted  by  means  of  the  grooved 
needle  into  the  cellular  tissue  of  the  parts  around,  and  a  pad  of  lint 
applied  over  the  spot  where  the  cartilage  escaped  from  the  joint;  absolute 
rest  being  subsequently  enforced.  A  small  blister  may  be  applied  over  the 
cartilage  in  the  cellular  tissue ;  Syme  having  found  that  by  such  means 
the  foreign  body  becomes  fixed  in  its  new  position  and  subsequently 
absorbed.    To  remove  it  by  a  subsequent  operation  b  a  recognised 
though  rarely  required  measure.      Mr.  W.  J.  Square,  of  Plymouth,  Square's 
adopts  the  indirect  operation,  but  instead  of  squeezing  the  cartilage  axpcrience. 
completely  through  the  subcutaneous  wound,  he  is  satisfied  by  simply 
pressing  the  foreign  body  into  the  subcutaneous  opening  and  fixing  it 
there  by  compress  and  strapping.    At  the  Brit.  Med.  Assoc,  for  1871 
he  related  twenty-four  successful  cases.     I  have  had  but  little  expe- 
rience of  this  operation,  but  think  well  of  it ;  the  subcutaneous  opera- 
tion is,  doubtless,  in  either  of  its  forms  the  safer  of  the  two ;  the  direct 
incision  should  be  reserved  for  large  growths  or  when  the  other  has 
failed. 

M.  Larrey's  statistics  ( *Gaz.  des  Hopitaux,'  No.  67)  fairly  prove  the  Larrey'i 
truth  of  these  observations : — Out  of  129  cases  operated  upon  by  the  stetiatics. 
direct  method,  28  were  fatal ;  and  only  5  out  of  38  by  the  indirect. 
He  concludes,  after  a  careful  analysis  of  cases,  that  the  operation  is  a 
serious  one  when  practised  by  direct  incision,  and  a  difficult  one  by 
the  subcutaneous  method;  that  extraction  is  more  dangerous  than  the 
persistence  of  the  afiection.  He  believes  the  operation  is  indicated  by 
the  complete  mobility  of  the  foreign  body  within  the  joint;  the  per- 
sistence of  the  accidents  caused  by  its  presence,  viz.  pain,  arthritis,  and 
lameness;  the  failure  of  acupressure  and  other  means  for  fixing  the 
position  of  the  body ;  and  the  free  consent  of  the  patient  after  having 
been  made  aware  of  its  dangers. 
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were  enonnonsi  j  enlarged ;  the  ligaments  were  so  stretched  as  to  allow 
of  some  lateral  movements  in  the  joint ;  and  the  chai-acteristic  roogh» 
crackling  sensation,  which  movement  of  the  joint  always  gives,  was 
most  marked. 

In  still  more  extreme  or  neglected  cases  the  end  of  one  indurated 
bone  will  in  time  grind  away  the  end  of  its  contiguous  bone,  the  condyle 
of  the  femur  having  in  the  case  from  which  Fig.  493  was  taken  ground 
down  for  at  least  one  inch  the  head  of  the  tibia.  The  preparation  was 
made  from  the  amputated  limb  of  a  man  at.  36,  the  leg  having  been 
taken  off  at  the  knee-joint  because  the  limb  was  a  flail ,  and  the  joint 
threatened  to  disorganize  ;  an  excellent  stump  was  left. 

In  the  hip-joint  the  head  of  the  bone  flattens  down,  the  neck  shortens,  jq  ^^^^  ^jjp. 
the  cup  of  the  acetabulum  becomes  saucer-like,  and  around  its  margin,  joint. 
as  well  as  that  of  the  head  of  the  femur,  an  irregular  crust  of  bony  out- 
growths forms  (Fig.  494) ;  the  cartilage  also  goes,  and  the  articular 
surface  of    the  bones  presents  a  dense  eburnated   appearance.     In 
the  knee-joint  the  condyles  of  the  femur,  or  one  only,  will  be  elongated  in  the  knee- 
and  expanded,  the  head  of  the  tibia  flattened  out,  the  patella  enlarged,  joiat. 
and  osteophytes  of  variable  forms  and  dimensions  fringe  the  margins  of 

Fio.  404. 


Change!  in  the  head  and  iieck  of  the  femur  And  in  the  acetabulum  in  oeteo-«7thritis. 
Preparation  llSl"*,  Guy'i  Uosp.  Mub. 

the  bones.    The  synovial  membrane  will  also  be  thickened,  and  at  a 

late  stage  of  the  affection  expanded  from  effusion ;  the  ligaments  in 

this  way  becoming  elongated  and  the  joint  dislocated.     Adams's  "  addi-  AddiUmen- 

tamentary  bones  "  or  new  plates  of  bone  of  different  sizes  are  found  t«>7  bones. 

within  the  synovial  membrane,  and  probably  some  pedunculated  bodies 

upon  its  inner  surface. 

In  its  early  stage  the  disease  is  characterised  by  local  pain,  stiffness  Early 
or  rigidity  of  the  joint,  and  local  thickening  and  development  of  bony  sjniptomi. 
outgrowths,  every  movement  of  the  joint  giving  rise  to  a  characteristic 
crackling.    In  the  later  stage  the  same  pain  manifests  itself,  with 
thickening,  bony  outgrowths,  effusion,  greater  mobility,  and  even  dis- 
location. 


hydiopt 

•rtieoliii 

pmait. 


...,,....vt,      >>  iH-n  pain  is  seven-  anodyii 
puwder,  or  thflji-Miiiideoi*  jxjtas-iiinn  in 
^'oiuij:  ^vell  with  the  ioiVnle.   IVol'es.sor  Si 
tiou  to  this  tli.seaso,  thinks  well  of  an 
tht!  bitartrate  and  carbonate  of  potash*  | 
prescribes  the  diluted  phosphoric  acii 
are  the  mineral  springs  of  Germany.    ' 
pftinf  ol  one,  does  not  appear  to  have 
very  neglected  cases,  rarely  goes  on  to  t 
To  maintain  rest  is  not  a  recommendat: 
tends  to  make  the  joint  stiffen  in  the  earl; 
arresting  its  progress.    In  the  more  ad' 
articnli "  is  present,  and  the  ligaments 
joint's  displacement,  some  mechanical  a] 
be  in  the  knee  of  simple  strapping,  or  ol 
other  casing,  this  casing  being  applicable 
I  excision  or  amputation  may  be  reqn: 


Acun  Buseins  akd  supfueao 

Awtte  I  have  placed  these  two  headings  togett 

J^TJ^Ag  believe  that  suppuration  about  a  joint — 
mppwaUoii  eztenial  to  it — ^is  most  frequently  the  coi 
•iwmdJdBts.  mation  of  some  superficial  bursa,  and  thai 
■tanoea  that  such  a  connection  cannot  be 
elbow-joints  this  suppuration  is  generally 
poncinred  wound  originating  an  acute  i 
these  parts,  while  the  thick  integument  o 
inflammatory  products  making  their  escapi 
iMr  lateral  extension  :  the  abscess  in  n 
to  paii  backwards  into  the  popliteal  space 
or  comes  forwards  in  the  arm  into  its  flex 
efep,  it  shows  itself  as  a.  tv»;«*-'    *  • 
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18  less  liable  to  disease  than  any  other ;  but  in  children  it  is  frequently 
the  seat  of  suppuration  of  the  cellular  tissue,  which  at  times  extends  to 
the  articulation,  and  is  probably  caused  by  some  strain  or  injury,  when 
the  child  is  dragged  along  by  a  careless  or  violent  companion;  it 
may  be  that  the  muscles  of  the  parts  are  injured ;  at  other  times  it  is 
the  epiphysial  cartilage  placed  between  the  epiphysis  and  the  shaft 
which  has  suffered. 

The  diagnosis  of  these  cases  of  suppuration  external  to  the  joint  is  ondiacnosis. 
not  difficult.  On  examination  it  will  be  seen  that  the  swelling  is  ex- 
ternal to  the  joint,  covering  in  the  well-known  points  of  the  bonej  in 
the  knee  probably  the  soft  parts  will  be  raised  from  the  patella,  and 
fluctuation  will  be  felt  above  and  around  it.  There  will  be  much  local 
pain,  but  not  so  much  constitutional  disturbance  as  would  exist  with  a 
suppurating  joint;  the  joint,  moreover,  would  be  capable  of  some 
amount  of  movement  without  pain,  a  condition  which  would  be  impos- 
sible if  the  seat  of  the  disease  were  in  and  not  around  it. 

Treatment. — There  is  but  one  form  of  treatment  upon  which  reli-  Treatment  by 
ance  can  be  placed  in  these  cases  of  suppuration  about  a  joint,  and  that  ^^  inciiion. 
consists  in  giving  free  exit  to  the  pus.  A  free  incision  should  be  made 
into  the  abgcess  over  the  neck  of  the  bursa  as  soon  as  any  pus  can  be 
detected.  The  limb  should  be  raised,  the  joint  preserved  at  rest  by 
pillows  or  splints,  and  warm-water  dressing  or  a  poultice  applied. 
When  the  powers  of  the  patient  are  feeble,  tonics  should  be  given. 
The  joint  should  be  kept  absolutely'  quiet  till  repair  has  been  com- 
pleted. When  the  abscess  is  not  opened  early,  it  may  open  into  the  joint 
and  produce  an  acute  suppuration.  I  have  known  this  happen  in  the 
knee  with  a  fatal  result.  In  the  knee  it  is  often  necessary  to  make  a 
free  incision  over  the  patella,  as  well  as  on  either  side  of  the  joint,  to 
prevent  burrowing. 


CHAPTER  XXXin. 
DISEASES  OF  THE  BONES. 


In  a  pathological  sense,  diseases  of  the  bone  are  identical  with  dis-  On  diieaies 
eases  of  other  tissues,  and  such  differences  as  exist  are  due  to  the  anato-  ^'^  ^**®' 
mical  and  physiological  peculiarities  of  the  bones ;  diseased  action,  under  General 
all  circumstances,  being  materially  modified  by  texture.     In  the  bones,  remarks, 
diseased  action  is  thus  modified  by  the  presence  of  the  inorganic  mate- 
rial which  they  contain,  two  thirds  of  their  constituents  being  earthy, 
and  one  third  animal.    This  animal  texture  includes  a  fibrous  periost^  Stmeiiire  of 
membrane,  with  cellular  tissue  beneath,  in  which  the  vessels  which  Ixw**- 
surround  the  bone  ramify,  and  a  finer  endosteal  membrane  which  lines 
it,  the  two  membranes  being  intimately  connected  together  by  delicate 
vascular  and  membranous  links  permeating  the  Haversian  canals  and 
canaliculi  of  the  bone  itself.    The  exterior  of  the  bone  is  dense,  and 
derives  most  of  its  nourishment  from  vessels  ramifying  in  the  periosteum. 
The  interior  of  the  bone  is  porous  or  cancellated,  and  derives  its  supply 
of  blood  from  a' distinct  nutrient  artery  which  runs  in  the  endosteum, 
the  capillaries  of  both  anastomosing  freely  through  the  bone  canals. 


in  boui'. 


.....tiered,  for  most  (f  the  ])C'('uli; 
^e.it  f.f  })luiiied  bv   tliLMii.     Tims,  wlieii   a 

i.tlaiunjation  tlir()u;,'li  its  soft  tissues,  its  inor-iiu 
The  periosteal  uud  endosteal  mem 
iutlammatiou  origiuatiDg  in  one  is 
and  in  proportion  to  the  nature  or  . 
inflAmination  be  periosteal  or  endost 
or  ottitif. 

In  long  bonei,  when  disease  attacki 
by  the  epiphysis  or  epiphysial  cartila, 
escaping,  and,  as  a  consequence,  the 
■neb  a  result  is  not  always  secured, 
joint,  in  a  clinical  point  of  view,  may 
the  periostenm,.  and  pus  beneath  th 
the  neighbouring  articulation,  or  th 
continuity. 

With  these  remarks  the  diseases 
diyiding  them  into  the  inflammatory 
aitrophy,  hypertrophy,  rickets,  and  mo 
booe,  as  a  whole,  and,  subsequently,  as  i 


Ib 

ofboM. 

AcBteteB. 


OTFLAJIMATION 

This  may  be  divided  into  the  a^ntte  ai 
The  acute  is  generally  idiopathic— un 
bone  by  operation  or  compound  fractu 
pmmtion  and  the  death  of  the  bone,  mon 
natiBg  in  the  periosteum,  and  not  whol 
outer  mrfaoe  of  the  bone  may  alone  di* 
doftoam,  and  not  wholly  involving  the  ] 
the  bone  may  die  and  the  shell  escape 
both  membranes  have  been  eauali^^  *'-^- 
one  or  the  otb««.     '^ 
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Fig.  4»6.  Fio.  495a. 


Periosteal  necrosis. 


Superficial  necrosis  of  frontal  bone  foUo^iing 
wound  caused  by  the  niawing  of  a  ferret. 
Delsey  Whitehead,  eet.  7  months.  June,  1874. 


Fio.  496. 


Scquestnim  surroiinded  by  shell  of  new  bone. 
Fio.  497. 
Jtr0bca  Uuchinj  hone  f/tMu^h    Cloaca 


Xxtemal  appearance  of  limb,  with  doacc  leading  do^D  to  necioied  bone. 
VOL.  II.  ^\ 


Necrosis  of  tlic  sli.ift  yii  tb 

no  new  bone  formed ;  the  periosteum  1 
although  at  the  lower  part,  where  th( 
beenrenewed. 
CiuoBie  Dtitii  of  the  bone,  or  necrosis,  U  n 

duu^^Mbone  of  nU  infbumiuitkm,  although  it  proba 
jyfcKSiS  iUmnmtion.    In  chronic  cases  other 
seen  in  the  artienlir  extremities  of  the 
they  maj  be  described  as  follows,  q 
in  1869  u»n  diseases  of  joints)  :— In  th* 
Imrity  wul  be  the  principal  morbid  ap] 
more  serum  than  natural ;  but  as  the  di 
larger  than  natural*  this  enlargement  i 
Upon  making  a  section  of   the  bone, 
its  stmoture  more  easilr  than  in  a  hi 
CaapsriflOB  rtituents  havuig  diminished ;  and  upon 


with  a  healthy  bone  it  will  b€ 

ll**^'  mnch  enlarged,  and  the  columns  rad 
like  fashion,  as  if  they  had  been  sprea 
When  the  inflammatory  process  is  of 
parti  of  the  bone  will  appear  denser 
remainder,  eridently  from  the  orga 
depoiit^  this  deposit  in  bone  always 
however,  the  death  of  the  bone,  witl 
or  a  lood  or  diffused  abscess,  is  the 
of  the  bone  fbrming  the  shell  is  eza 
than  natural;  it  will  appear  as  if  it  I 
crackling  on  Arm  pressure.  Where  tb 
■haft  some  new  bone  may  be  detected, 
port  its  dilated  body.    Th^  «-*i— ^-'^^ 
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In  the  shafts  of  bones  changes  simUar  to  these  are  equally  manifest, 
Fio.  499. 


Necrosis  of  the  articular  lamella  of  bone  with  degeneration  of  cartilage  covering  it  in. 

the  bone  in  the  early  stage  expanding  and  in  chronic  cases  in  subjects 
of  better  power  then  thickening,  from  the  organization  of  the  inflam- 
matory exudation,  the  bone  thus  becoming  solid  and  dense;  this 
condition  is  known  as  sclerosis  (Fig.  600). 

li^Q.  500. 


Sclerosis  of  bone.    From  Prep.  Goy's  Mm. 

In  cases  of  endostitis  or  ostitis,  when  the  periosteum  is  not  morbidly  Sabpenos- 
involved,  a  layer  of  new  tissue,  secreted  from  the  periosteum,  is  poured  JS^^tJon 
out   upon  the  bone  ;    it  is  at   first   soft   and    fibrinous,  although    ^^ 
subsequently    hard    and   osseous,    this    new  matter    being    dear^ 
reparative  in  its  nature ;  in  fact,  it  is  the  material  from  which  the  new 
bone  will  be  formed.     It  may  be  only  a  few  lines  in  thickness,  but 
at  times  it  is  half  an  inch  (Fig.  602) ;  before  it  becomes  osseous  it  can 
readily  be  peeled  off  the  bone  by  means  of  the  handle  of  a  scalpel  or  a 
periosteal   elevator.    It  is  to  this  tissue  M.  Oilier  alludes  when  he 
recommends  the  subperiosteal  resection  of  the  shaft  or  articular  endi 
of  bone,  for  it  is  upon  such  mainly  that  the  regeneration  of  a  bone  or 
part  of  a  bone  depends.    In  the  endosteum  or  medullary  membrane  of 
the  bones  changes  analogous  to  those  described  as  going  on  in  the 
periosteum  occur,  although  they  are  not  so  well  seen.    This  products, 
therefore,  of  a  periostitis  or  endostitis  vary  with  the  character  and  in-> 
tensity  of  the  inflammatory  process,  precisely  in  the  same  way  and 
under  the  same  conditions  as  the  products  of  inflammatioii  vary  m  the 
softer  tissues.    In  very  intense  inflammation  and  in  subjects  of  low  Acute 
power  the  death  of  the  inflamed  parts  is  the  result — of  the  periosteum,  necrotit. 
with  the  bone  depending  upon  it  for  its  nourishment— of  the  endos- 
teum, with  its  bony  fabric — or  of  the  whole  bone  when  both  membranes 
are  equally  involved.    When  suppuration  takes  place,  it  may  occur  as  Dilhued 
a  diffused  abscess  in  and  arouiKl  the  bone ;  when  in  the  bone  it  is  f^^'  ^' 
known  as  osteo- myelitis  or  endostitis ;  when  around  it  as  periosteal      ^' 
*  abscess,  a  condition  which  is  mostly  followed  by  necrosis^  mote  oit  \»i^ 


.,..-(iiui)uii'S.     In  II   strikiiijj:  case,  wliii 
10,  wlien'  a  free  incision   was  made 
of  the  llniil  rvacuati'd  was  covered  wi 
like  observation.     Alter  these  general 
of  the  different  conditions  will  now  cla 


jLente  IniUunmatioii 


CUakal 


This,   whether  periosteal  or  endostea 
■  of  g^Te  affection ;  it  is  mostly  found  in  yt 
^  daring  the  g^wth  of  bone ;  and  is  as  oft 
local  injury  or  exposure,  though   in  i 
cause  can  be  made  out.    It  is  usually  me 
•ubjects,  and  in  those  termed  scrofulc 
the  ahafti  of  the  long  bones,  and  in  SU' 
the  tibia ;  although  it  is  almost  as  f  reqnen 
bonea  of  the  upper  extremity  are  more  ran 
lower. 
SympUwDs.        The  disease  b  sometimes  ushered  in  wit 
bone  and  local  tenderness,  but  more  freq 
totional  disturbance,  increase  of  temperai 
The  pain  in  the  limb  is  speedily  followed  b} 
dec^y  placed,  for   it  is  not  marked  hy 
inflammation,  such  as  redness;  as  the  i 
the  soft  parts  ooreiing  it  in  become  tense 
the  Teina  of  the  part  look  full,  this  sym] 
obatmeUon ;  any  attempt  at  movement  c 
Whan  the  arUcwar  end  of  a  bone  is  the 
fefw  la  aometimes  supposed  to  be  present. 

When  the  disease  u  perio§teal  in  its  o 
inrohred,  and  local  redness    appears,  tb 
pain.    When  endowUal  at  tbA  r.^— 
and  «»•**"•  "* 


psriostssL 
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When  the  inflammation  is  essentially  periotteal  the  fluid  eiPused  is 
pus  more  or  less  well  formed,  although  it  may  be  mixed  with  blood ; 
when  endosteal,  and  in  feeble  subjects,  it  may  be  only  a  blood-stained 
serum  containing  lymph.  In  the  worst  case  I  have[seen  of  this  disease, 
in  the  femur  of  a  girl,  this  effusion  was  very  copious.  When  necrosis  en- 
sues as  a  consequence  of  this  affection,  and  is  periosteal  in  its  origrin,  the 
outside  shell  of  bone  may  alone  die  (Fig.  495) ;  but  when  endosteal  the 
periosteum  may  not  become  involved,  although  the  greater  part  if  not 
the  whole  shaft  of  the  bone  may  become  necrosed  (Fig.  496). 

£ndostitis  is  a  far  more  serious  disease  than  periostitis,  whether  as 
a  primary  affection  or  consecutive  to  the  latter,  it  being  particularly 
prone  to  be  accompanied  by  blood-poisoning. 

This  acute  ostitis,  periostitis,  or  endostitis,  may  attack  the  cranial,  Aenie 
carpal,  and  tarsal  bones,  articular  ends  of  bones,  epiphyses,  or  phalan-  inflaminttioii 
geal  bones  ;  and,  when  it  does,  it  may  end  in  the  complete  death  of  the  JJJ^iS"* 
bone,  or  of  its  centre  or  shell,  according  to  its  seat  or  extent.    In  the  carpal 'and 
ungual  phalanx  of  the  flnger  is  seen  the  best  instance  of  death  of  the  tarsal  bones, 
bone  from  periosteal  inflammation,  the  bone  dying  as  a  whole  without  *^ 
any  attempt  at  its  re-formation,  some  five  or  six  weeks  after  the  first 
onset  of  the  inflammation.    Such  cases  are  generally,  but  wrongly, 
looked  upon  as  whitlows.    In  the  tarsal  bones  it  is  most  common  in  the 
OS  calcis,  and  as  a  result  large  sequestra  are  often  met  with  in  this 
bone ;  periosteal  necrosis  is,  however,  comparatively  rare  in  the  calds, 
except  as  a  result  of  injury  to  its  tuberosity. 

When  this  disease  attacks  the  articular  ends  of  the  bones,  acute  When 
joint  disease  is  the  general  result.  When  it  follows  the  division  of  bone,  attacking 
whether  by  amputation,  resection,  or  after  compound  fracture,  gun-  Jf^Snea  **** 
shot,  or  otherwise,  it  is  a  common   cause   of  death,  and    too   fre- 
quently the   precursor  of  septicemia.    Fayrer,  late  of  Calcutta,  in 
his  '  Annals  of  Med.  Science,'  1865,  has  drawn  attention  to  this  fiict. 
He  looks  upon  the  prominent  fungous  mass  of  granulations  that  is 
often  seen  covering  the  end  of  the  amputated  bone  as  indicative  of 
the  affection,  and  the  facility  with  which  the  Surg^n  passes  a  probe 
well  into  the  medullary  cavity  through  these  granulations  establishes 
the  diagnosis ;  the  general  symptoms  being  pain  in  the  part,  oedema 
and   swelling  extending  down  the  limb,  general  fever,  with  quick 
pulse  and  increased  temperature,  and  more  especially  the  recession 
of  the  soft  parts,  including  the  periosteum,  from  the  bone,  which  is 
then  left  denuded  at  the  bottom  of  the  wound. 

Jules  Roux,  of  Toulon,  first  drew  attention  to  this  affection,  and  g^ve 
it  the  name  osteo-myelite ;  it  is,  however,  essentially  an  endostitis,  only 
of  traumatic  origin. 

Treatment. — In  all  cases  of  acute   disease,  involving  bone,  when  Trsatmeat  of 
effusion  takes  place,  and  is  confined  beneath  the  dense  fibrous  peri-  *^^ 
osteal  layer,  there  is  no  treatment  equal  to  that  of  a  free  incuion  down  ^  bone^  ^ 
to  the  bone ;  and  if  the  disease  be  not  arrested  or  modified  by  such  a 
practice,  immense  relief  to  pain  is  rapidly  afforded.  There  is  g^ood  reason 
to  believe,  however,  that  by  such  treatment  the  disease  is  often  limited, 
and  even  arrested,  the  death  of  the  bone  being  averted  in  some  cases; 
for  bone,  as  other  tissue,  is  doubtless  very  prone  to  die  when  subjected 
to  the  compressing  infiuence  of  a  confined  efftision. 

When  the  upper  part  of  the  shaft  of  a  bone,  or  the  articular  end 
of  a  bone,  is  the  seat  of  disease,   this  practice  ia  very  important^ 


_.  «n  evKk'Uce  pointed  to  endosteal 
tion,  and  }et  the  bone  was  saved.     I 
bone,  it  relieves  synij)toins,  and  whai 
by  preventing  the  pus  from  burrowi 
beneath  the  periosteum  when  covering 
this  liability  to   joint  complication 
meiits  in  fiiToar  of  the  practice.    Tl 
hot  fomentations  applied,  pain  bein^ 
ohlortl,  or  any  other  sedative,  and  t 
abanduioe  of  nntritioas  fbod,  snch  at 
cautiously  administered.     Billroth   be 
efficient  remedies  is  painting  the  affect 
of  iodine  till  Tesications   form,  fresh 
Tesicles  dry  np. 
WhoieiidiBf      When  the  inflammation  ends  in  necn 
iBMoosis.    aooordiiig  to  the  mode  to  be  referred  to  L 

▲bscess  in  Boi 

Abscess  in  bone  is  the  result  of  a  local 
may  not  be  associated  with  the  death  of 
in  some  cases  acate*  bat  more  generally 
paper,  pablished  in  1846,  the  profession  i 
count  or  the  clmmic  aibction. 

There  Is  an  acM<9  abteeu  in  bone  and  s 
necneSs  Is  generally  assooiated  with  it ;  i 

Not  long  ago  I  treated  a  bo¥t  et  17, 
pain  in  the  head  of  his  tibia,  followed  in  t 
•nd  Wfere  coostitatbnal  disturbance — wi 
that  of  xheamatism ;  at  the  end  of  a  mo 
down  to  the  bono  to  relieve  pain,  and  giv( 
htve  ftond  its  way  eztemally.  A  week  i 
from  the  bone,  for  •  •«— *^ 
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Some  few  yean  ago,  a  child  was  bronght  to  me,  having  received  an  Abscess  in 
injury  to  the  tibia,  a  playfellow  having  attempted,  when  the  child  was  ^^^  of  tibia, 
asleep,  to  drive  a  pin  into  the  bone.  Nothing  beyond  some  slight  local 
pain  followed  the  injury  for  a  few  days,  when  severe  symptoms  ap- 
peared, such  as  pain  and  swelling  with  fever,  &c  I  cut  down  upon  the 
part  with  a  view  of  relieving  pain,  and  in  doing  this  the  point  of  my 
knife  went  with  a  crackle  through  a  thin  layer  of  bone  into  a  cavity, 
giving  vent  to  a  teaspoonful  or  more  of  pus;  the  operation  was  rapidly 
followed  by  recovery. 

These  three  cases  are  enough  to  indicate  the  fact  that  acute  abscess 
in  bone  is  met  with,  and  to  show  its  symptoms  and  treatment. 

Chronic  Abscess. 

In  1773  William  Bromfield,  Surgeon  to  St.  George's  Hospital,  Chwmlc 
wrote  in  his  *  Chirurgical  Observations : ' — "  Whenever  a  patient  J^|?*  "* 
complains  of  a  dull,  heavy  pain,  deeply  situated  in  the  bone, 
possibly  consequent  to  a  violent  blow  received  in  the  part  some 
time  before,  and  though  at  the  time  the  patient  complains  of  this  un- 
easiness within  the  bone  the  integuments  shall  appear  perfectly  sound, 
and  the  bone  itself  not  in  the  least  injured,  we  have  great  reason  to 
suspect  an  abscessus  in  the  medulla,**  In  1824  Sir  B.  Brodie  ampu- 
tated a  limb  for  incurable  pain  in  the  tibia,  and  in  this  case — which 
Sir  W.  Fergusson  has  described  "  as  one  of  the  beacon  lights  of  sur- 
gery never  to  be  forgotten  " — wrote  Brodie,  **  the  lower  end  of  the 
tibia  is  enlarged,  and  the  surface  presents  marks  of  great  vascularity  ; 
the  bone  in  the  preparation  is  divided  longitudinally,  and  just  above 
the  articulating  suiface  there  is  a  cavity  as  large  as  a  small  chestnut. 
This  cavity  was  filled  with  dark- 
coloured  pus.  The  inner  surface  of  ^w.  601. 
it  is  smooth.  The  bone  immediately 
surrounding  it  is  harder  than  natural. 

In  these  two  extracts,  written  at  an 
interval  of  fifty  years,  are  embodied 
the  clinical  and  pathological  facts  con- 
nected with  the  subject  which  are  now 
recognised  by  Surgeons. 

This  chronic  abscess  is  generally  met 
with  in  the  articular  ends  of  bones, 
that  is  in  their  cancellous  tissue,  more 
particularly  in  the  two  ends  of  the 
tibia.  I  have,  hewever,  seen  it  in  the 
condyle  of  the  femur  and  the  humerua 
and  in  the  shafts  of  the  ulna,  radius, 
and  tibia.  It  may,  however  occur 
in  any  bone.  In  Fig.  501  the  cavity 
of  such  an  abscess  is  illustrated,  and 
in  Fig.  486,  its  opening  into  the  joint. 
The  history  of  these  cases  is  generally 
obscure,  an  injury  at  times  being  its 
assigned  cause.  The  most  character- 
istic symptoms  are  a  fixed,  dull,  aching 
pain  in  the  part,  with   exacerbations, 


SituatioD. 


Abieessiakaadoftibia;  disorganua- 
tioB  tnd  dislocatioD  of  tbe  joint 
Prep.  Gay's  Hotp.  Mas.,  IStf**.      BjmptoiBS. 


the  pain  being  then  acute, 
fixed,  and  of  a  burning  pulsative  kind,  **like  tbe  falling  of  drops  of 
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(Edent. 
May  open 
into  joint. 


Treatment. 

Opening  by 
the  trepliinc 


Puncture 
withdhU. 


Cues. 


Valne  of 
drilling. 


Chronic 
pertoftitia. 


molten  letd,"  m  a  patient  onoe  deacribed  it  to  me ;  IooaI  cireiimMrfted 
tenderness  or  pain  on  firm  pressure ;  probably  some  evident  enlaige* 
ment  of  bone,  and  tbe  sense  of  local  beat 

In  more  advanced  cases  the  soft  parts  over  the  bone  will  be  cedsatt- 
tons,  and  on  firm  pressure  over  the  painful  spot  a  senaation  ef  yieUing 
will  be  griven  to  the  finger.  In  still  more  neglected  caaes  the  abaeesi 
may  mdce  its  way  into  a  joint ;  under  fortunate  circmnstanoes  it  may 
advance  forwards  and  discharge  itself  externally. 

Tbxatmxnt. — ^The  nature  of  the  affection  being  made  oat»  its  treat- 
ment is  not  complicated,  for  nothing  less  than  the  opening  of  tbe 
abscess  in  the  bone  is  of  any  use,  and  this  is  usually  to  be  done  by 
'  means  of  a  small  trephine.  The  point  to  be  selected  for  the  cyperation 
is  the  painful  spot,  and  this  should  be  marked  before  the  patient  is 
ansBst^sticised ;  the  soft  parts  with  the  periosteum  covering  it  in 
should  be  divided  by  a  crucial  indsion  and  turned  baok»  and  the 
bone  itself  freely  perforated.  When  the  instrument  has  opened  the 
abscess,  pus  will  at  once  well  up ;  it  should  then  be  removed  and  tbe 
ring  of  bone  raised  by  the  elevator  taken  away ;  the  cavity  is  xmrdy 
very  large  and  the  pus  is  seldom  above  a  drachm,  although  at  times 
there  may  be  more.  The  cavity  is  generally  lined  with  smooth  velvety 
granulations.  After  this  operation  the  parts  have  only  to  be  left  alone 
to  heal,  recovery  being  very  general. 

It  is  not»  however,  always  necessary  to  trephine  a  bone;  a  leas 
severe  operation  is  at  times  of  equal  value,  and  that  is  ita  aimple 
puncture  by  means  of  a  drill,  and  when  the  seat  of  the  absoeaa  la  not 
very  accurately  defined  the  drill  is  probably  the  better  instrument  to 
use.  In  a  striking  case  I  had  in  the  spring  of  1870  I  carried  out  this 
operation.  Having  punctured  the  bead  of  the  tibia  of  a  man  who  had 
fdl  tbe  external  evidence,  such  as  bone  expansion,  &c.,  of  local  ostitis 
and  suppuration,  I  cut  down  upon  the  expanded  painful  part,  and  made 
two  punctures  with  a  drill,  one  of  the  punctures  having  clearly  gone 
into  a  cavity  in  the  bone,  as  evinced  by  the  sudden  loss  of  resistuice. 
No  pus,  however,  was  seen  at  the  time  to  well  up  in  the  wonnd^ 
although  after  the  operation  a  free  discharge  took  place  from  it; 
the  operation  was  followed  by  complete  relief  from  all  pain,  and  in 
a  month  the  man  left  Guy's  well,  and  three  months  later  he  atill 
remained  so;  and  more  recently  I  arrested  disease  in  the  femur  of  a 
boy  set.  18,  by  trephining  the  trochanter  major,  and  with  a  drill  punc- 
turing the  bone  through  the  (opening  I  there  made. 

This  operation  of  drilling  the  bone  seems  to  me  to  be  a  good  one 
both  for  supposed  suppuration  as  well  as  for  ostitis  (chronic) ;  it  is  less 
formidable  than  trephining,  and  may  be  done  in  cases  where  the  latter 
is  inapplicable  or  will  not  be  entertained;  indeed,  the  two  means  may 
be  employed  together  when  the  trephine  has  failed  to  open  the  absceaa. 
Holmes  suggestion  to  pierce  the  walls  of  the  trephine-hole  in  several 
directions  with  a  sharp-pointed  instrument,  in  order  to  remove  the 
bone  freely  with  a  chisel,  if  a  drop  of  pus  follow  any  of  these  punctures^ 
being  a  good  one. 

Chronic  Periostitis  and  Endottltis. 

Chronic  perioHitU  and  ostitis  are  very  common  affections,  the  shafts 

of  the  long  bones  being  particularly  liable  to  be  thus  affected.    The 

ostitis  is  probably  the  more  common  of  the  two,  pure  periostitis,  unless 

from  syphilis  or  injury,  being  comparatively  rare.    These  affectioua 
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.  may  be  modified  by  syphilis,  scrofula,  or  rheamatism.  They  may 
originate  from  some  local  caase  or  injury,  bat  in  all,  their  course  is 
much  the  same ;  the  disease  varying  only  in  the  rapidity  of  its  progress, 
extent  of  its  influence,  and  results.    In  one  case  complete  recovery  PeriostMl 

effusion. 
Fio.  609. 


Effects  of  periostitis. 

may  take  place,  the  effusion  being  reabsorbed ;  in  another  the  effusion 
may  organize  as  a  superficial  node  or  bony  outgrowth  (Fig.  602)  or  as 
an  enlarged,  elongated  area  of  dense  bone  (Fig.  600);  in  exceptional 
cases  lo<^  suppuration  may  occur,  giving  rise  to  a  chronic  periosteal 
or  endosteal  abscess ;  in  a  large  proportion  of  instances  the  bone  dies 
wholly  or  in  part,  and  thus  gives  rise  to  necrosis;  whilst  in  some 
few  the  bone,  either  upon  its  surface  or  interior,  undergoes  a  chronic 
disintegrating  process,  which  is  known  as  caries. 

The  symptoms  of  chronic  periostitis  and  ostitis  (endostitis)  are  in 
their  nature  very  similar  to  those  of  the  acute,  although  less  severe ; 
the  most  constant  being  a  dull  aching  pain  in  the  part,  of  a  persistent 
kind,  aggravated  at  intervals  and  on  banging  down  the  limb,  the  pain 
being  almost  always  worse  at  night,  more  particularly  in  syphilitic 
affections.  The  constitutional  symptoms  will  vary  according  to  the 
severity  of  the  local  condition,  febrile  disturbance  and  intensity  of 
local  action  running  hand  in  hand. 

In  periostitis  the  pain  is  generally  local  and  attended  with  swelling 
at  an  early  period  of  the  affection,  indeed  within  a  few  days  of  its 
onset.  In  endostitis  the  pain  h  generally  more  diffused  through  the 
whole  bone,  and  will  continue  for  weeks  or  months  without  any  external 
evidence  of  enlargement,  being  too  often  regarded  as  "  rheumatic  "  or 
*'  growing  pains."  In  periostitis  tenderness  on  manipulation  is  an  early 
and  constant  symptom.  In  endostitis  the  bone  may  be  manipulated 
with  gentleness  without  exciting  pain ;  firm  pressure,  however,  almost 
always  causes  suffering.  In  periostitis  the  enlargement  generally 
shows  itself  as  a  bossy  swelling  on  the  surface  of  the  bone,  or  as  an 
undulatory  one — as  one,  two,  or  more  nodes,  upon  the  bone ;  syphilitic 
periostitis  being  generally  multiple  and  undulatory,  traumatic  and 
other  forms  of  nodes  being  usually  single.  In  endostitis  the  enlarge- 
ment appears  as  a  general  expansion  of  the  bone  in  all  directions ;  in 
rare  cases  as  a  distinct  elongation  of  the  hone.  In  periostitis,  when 
suppuration  is  about  to  take  place,  external  evidence  will  appear  in  the 
form  of  increased  swelling  and  tenderness,  while  redness  of  the  skin, 
oedema  of  the  tissues  covering  in  the  node  and  fluctuation  will  be  present. 
In  endostitis  terminating  in  abscess  there  will  be  a  g^at  agg^vation  of 
all  local  pain,  with  constitutional  disturbance,  and  often  rigors,  and 
when  oedema  of  the  soft  parts  over  the  bone  and  external  evidence  of 


Sclerous. 


Symptom  i. 
Pain. 


Difference  in 

B3rmptoms 

Detween 

periostitis 

tnd 

endostitis. 


Asregtrds 
enlargement 
of  bone. 


As  regards 
sappuration. 


Kecrosis  of  the  shaft  of  t 

no  new  bone  fonned ;  the  periosteum 
although  at  the  lower  part»  where  tl 
been  renewed. 

Deatii  of  the  bone,  or  necrosis,  is 

ehtngetbone  of  all  Inflammation,  although  it  prob 
SJuSSS^.  flammation.    In  chronic  cases  othei 
'  seen  in  the  artienlar  extremities  of  tb 
they  may  be  described  as  follows, 
in  1869  (on  diseases  of  joints) :— In  tl 
larity  wul  be  the  principal  morbid  a{ 
more  serum  than  natural ;  but  as  the  i 
larger  than  natural,  this  enlargement 
Upon  making  a  section  of   the  bone 
ita  itmctnre  more  easilr  than  in  a  I 
ititaents  haying  diminished ;  and  upo 
diseased  with  a  healthy  bone  it  will  1 
mnch  enlarged,  and  the  columns  ra 
like  fashion,  as  if  they  had  been  spn 
When  the  inflammatory  process  is  < 
parti  of  the  bone  will  appear  dens< 
femainder,  eridently  from  the    org 
depodt^  this  dopoait  in  bone  alway 
howBTer,  the  death  of  the  bone,  wi 
or  a  load  or  diifusMi  •»«■ — 
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In  the  shafts  of  bones  changes  simUar  to  these  are  equally  manifest, 
Fio.  499. 


If  ecrosis  of  the  articular  lamella  of  bone  with  degeneration  of  cartilage  covering  it  in. 

the  bone  in  the  early  stage  expanding  and  in  chronic  cases  in  subjects 
of  better  power  then  thickening,  from  the  organization  of  the  inflam- 
matory exudation,  the  bone  thus  becoming  solid  and  dense;  this 
condition  is  known  as  sclerosis  (Fig.  600). 

YiQ.  600. 


Sderoeia  of  bone.    Flrom  Prep.  Goy'i  Mm. 

In  cases  of  endoetitis  or  ostitis,  when  the  periosteum  is  not  morbidly  Snbperiot- 
involved,  a  layer  of  new  tissue,  secreted  from  the  periosteum,  is  poured  Jji^y^^ 
out   upon  the  bone  ;    it  is  at   first   soft   and    fibrinous,  although  ""^^ 
subsequently    hard    and   osseous,    this    new  matter    being    clearly 
reparative  in  its  nature ;  in  fact,  it  is  the  material  from  which  the  new 
bone  will  be  formed.    It  may  be  only  a  few  lines  in  thickness,  but 
at  times  it  is  half  an  inch  (Fig.  602) ;  before  it  becomes  osseous  it  can 
readUy  be  peeled  off  the  bone  by  means  of  the  handle  of  a  scalpel  or  a 
periosteal  elevator.    It  is  to  this  tissue  M.  Oilier  alludes  when  he 
recommends  the  subperiosteal  resection  of  the  shaft  or  articular  ends 
of  bone,  for  it  is  upon  such  mainly  that  the  regeneration  of  a  bone  or 
part  of  a  bone  depends.    In  the  endosteum  or  medullary  membrane  of 
the  bones  changes  analogous  to  those  described  as  going  on  in  the 
periosteum  occur,  although  they  are  not  so  well  seen.    The  products^ 
therefore,  of  a  periostitis  or  endostitis  vary  with  the  character  and  in-- 
tensity  of  the  inflammatory  process,  precisely  in  the  same  way  and 
under  the  same  conditions  as  the  products  of  inflammation  vary  m  the 
softer  tissues.    In  very  intense  inflammation  and  in  subjects  of  low  Acute 
power  the  death  of  the  inflamed  parts  is  the  result — of  the  periosteum,  a^croais. 
with  the  bone  depending  upon  it  for  its  nourishment— of  the  endos- 
teum,  with  its  bony  f  abric-~or  of  the  whole  bone  when  both  membranes 
are  equally  involved.    When  suppuration  takes  place,  it  may  occur  as  DtAiaed 
a  diffused  abscess  in  and  aroui^  the  bone;  when  in  the  bone  it  is  ^l?**^ 
known  as  osteo-myelitis  or  endostitis ;  when  around  it  as  periosteal 
*  abscess,  a  condition  which  is  mostly  followed  by  neorotia^  TeL<ast%  ^tNma 
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Local  ftbicett  extensiye;  or  m  a  local  abfcess  in  the  bone,  with  or  without  a 


of  boue. 


Character  of 

pusaaa 

guide. 


of  dead  or  *'  necrosed  "  bone,  known  as  a  "  9eque9trum/^ 

In  local  periostitiB  a  small  portion  of  bone  may  alone  die,  and,  at  Sir 
James  Paget  has  shown  ('  Clin.  Soc.  Trans.,'  1870),  remain  qnieioat 
under  a  puffy  or  snppurating  swelling. 

As  a  guide  to  the  seat  of  the  inflammation  in  acute  oatitia  or  peri- 
ostitis, the  character  of  the  pus  is  of  much  importance ;  in  perioeititit 
it  differs  in  no  respect  from  the  pus  found  in  other  tissues^  but  in 
endostitis,  ostitis,  and  osteo-myelitis,  the  pus  is  mixed  ir^ely  with 
oil-globules.  In  a  striking  case,  which  occurred  to  me  in  a  girl,  sst. 
10,  where  a  free  incision  was  made  down  to  the  tibia,  the  mxxtaat 
of  the  fluid  evacuated  was  covered  with  oil-cells.  Roser  has  made  a 
like  observation.  After  these  general  remarks  the  clinical  aymptoms 
of  the  different  conditions  will  now  claim  attention. 


Clinical 
■ymptoms  of 
acute 

inflammation 
of  bone. 


Symptoms. 


When 
periosteal. 

When 
enUosteaL 


When 

suppuration 

ensuea. 


▲cute  Inflammation  of  Bone. 

This,  whether  periosteal  or  endosteal  (osteo-myelitis),  is  a  Terj 
grave  affection ;  it  is  mostly  found  in  young  subjects  before  puberty, 
during  the  growth  of  bone ;  and  is  as  often  as  not  the  result  of  some 
local  injury  or  exposure,  though  in  many  cases  no  local  exciting 
cause  can  be  made  out.  It  is  usually  met  with  in  feeble  and  cachectic 
subjects,  and  in  those  termed  scrofulous ;  it  is  most  common  in 
the  shafts  of  the  long  bones,  and  in  such  as  are  most  exposed,  as 
the  tibia ;  although  it  is  almost  as  frequently  seen  in  the  femur.  The 
bones  of  the  upper  extremity  are  more  rarely  affected  than  those  of  the 
lower. 

The  disease  is  sometimes  ushered  in  with  a  deep  aching  pain  in  the 
bone  and  local  tenderness,  but  more  frequently  with  intense  consti- 
tutional disturbance,  increase  of  temperature,  and  often  with  a  rigor. 
The  pain  in  the  limb  is  speedily  followed  by  swelling,  which  is  evidently 
deeply  placed,  for  it  is  not  marked  by  any  external  evidence  of 
inflammation,  such  as  redness;  as  the  swelling  increases,  however, 
the  soft  parts  covering  it  in  become  tense,  sometimes  oedematous,  and 
the  veins  of  the  part  look  full,  this  symptom  indicating  deep-^eated 
obstruction ;  any  att-empt  at  movement  or  pressure  causes  suffering. 
When  the  articular  end  of  a  bone  is  the  seat  of  disease,  rheumatic 
fever  is  sometimes  supposed  to  be  present. 

When  the  disease  is  periotteal  in  its  origin  the  skin  soon  becomes 
involved,  and  local  redness  appears,  the  slightest  touch  exciting 
pain.  When  endosteal  at  the  onset  gentle  manipulation  will  be  allowed, 
and  many  days  will  pass  before  redness  and  other  external  signs  of 
inflammation  show  themselves,  these  appearing  only  when  the  disease 
has  spread  to  the  periosteum,  and  through  it  to  the  soft  parts  around. 
When  suppuration  ensues,  the  skin  from  being  tense  and  oedematous 
becomes  inflamed,  and  the  constitutional  disturbance  worse;  sleep- 
lessness, and  probably  delirium  with  a  feeble  pulse  appear;  rigors 
become  more  frequent,  pain  is  more  intense,  and  unless  relief  be 
afibrded  by  a  free  incision  down  to  the  bone,  death  by  exhaustion  and 
probably  by  blood-poisoning  is  apt  to  occur ;  for  there  is  a  close  con- 
nection between  acute  inflammation  of  bone  and  septicssmia.  ( Tide 
Chapter  I.) 
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When  the  inflammation  is  essentially  periotteal  the  flnid  effused  is 
pus  more  or  less  well  formed,  although  it  may  be  mixed  with  blood ; 
when  endosteal,  and  in  feeble  subjects,  it  may  be  only  a  blood-stained 
serum  containing  lymph.  In  the  worst  case  I  have  seen  of  this  disease, 
in  the  femur  of  a  girl,  this  effusion  was  very  copious.  When  necrosis  en- 
sues  as  a  consequence  of  this  affection,  and  is  periosteal  in  its  origrin,  the 
outside  shell  of  bone  may  alone  die  (Fig.  495) ;  but  when  endosteal  the 
periosteum  may  not  become  involved,  although  the  greater  part  if  not 
the  whole  shaft  of  the  bone  may  become  necrosed  (Fig.  496). 

£ndostitis  is  a  far  more  serious  disease  than  periostitis,  whether  as 
a  primary  affection  or  consecutive  to  the  latter,  it  being  particularly 
prone  to  be  accompanied  by  blood-poisoning. 

This  acute  ostitis,  periostitis,  or  endostitis,  may  attack  the  cranial,  Aenie 
carpal,  and  tarsal  bones,  articular  ends  of  bones,  epiphyses,  or  phalan-  inlUmnittioii 
geal  bones  ;  and,  when  it  does,  it  may  end  in  the  complete  death  of  the  ^^^^'^ 
bone,  or  of  its  centre  or  shell,  according  to  its  seat  or  extent.    In  the  carpaLud 
ungual  phalanx  of  the  finger  is  seen  the  best  instance  of  death  of  the  tarulbones, 
bone  from  periosteal  inflammation,  the  bone  dying  as  a  whole  without 
any  attempt  at  its  re-formation,  some  five  or  six  weeks  after  the  first 
onset  of  the  inflammation.    Such  cases  are  generally,  but  wrongly, 
looked  upon  as  whitlows.    In  the  tarsal  bones  it  is  most  common  in  the 
08  calcis,  and  as  a  result  large  sequestra  are  often  met  with  in  this 
bone ;  periosteal  necrosis  is,  however,  comparatively  rare  in  the  calcis, 
except  as  a  result  of  injury  to  its  tuberosity. 

When  this  disease  attacks  the  articular  ends  of  the  bones,  acute  When 
joint  disease  is  the  general  result.  When  it  follows  the  division  of  bone,  atucking 
whether  by  amputation,  resection,  or  after  compound  fracture,  gun-  SnboMa  **** 
shot,  or  otherwise,  it  is  a  common   cause   of  death,  and    too   fre- 
quently the   precursor  of  septicsemia.     Fayrer,  late  of  Calcutta,  in 
bis  '  Annals  of  Med.  Science,'  1865,  has  drawn  attention  to  this  fact. 
He  looks  upon  the  prominent  fungous  mass  of  granulations  that  is 
often  seen  covering  the  end  of  the  amputated  bone  as  indicative  of 
the  affection,  and  the  facility  with  which  the  Surgeon  passes  a  probe 
well  into  the  medullary  cavity  through  these  granulations  establishes 
the  diagnosis ;  the  general  symptoms  being  pain  in  the  part,  oodema 
and   swelling  extending  down  the  limb,  general  fever,  with  quick 
pulse  and  increased  temperature,  and  more  especially  the  recession 
of  the  soft  parts,  including  the  periosteum,  from  the  bone,  which  is 
then  left  denuded  at  the  bottom  of  the  wound. 

Jules  Roux,  of  Toulon,  first  drew  attention  to  this  affection,  and  gtLYe 
it  the  name  osteo-myelite ;  it  is,  however,  essentially  an  endostitis,  only 
of  traumatic  origin. 

Treatment. — In  all  cases  of  acute   disease,  involving  bone,  when  Treatmeat  of 
effusion  takes  place,  and  is  confined  beneath  the  dense  fibrooi  peri-  *^^ 
osteal  layer,  there  is  no  treatment  equal  to  that  of  a  free  incision  down  ^f  booe^  ^ 
to  the  bone ;  and  if  the  disease  be  not  arrested  or  modified  by  such  a 
practice,  immense  relief  to  pain  is  rapidly  afforded.  There  is  g^ood  reason 
to  believe,  however,  that  by  such  treatment  the  disease  is  often  limited, 
and  even  arrested,  the  death  of  the  bone  being  averted  in  some  cases ; 
for  bone,  as  other  tissue,  is  doubtless  very  prone  to  die  when  subjected 
to  the  compressing  influence  of  a  confined  effusion. 

When  the  upper  part  of  the  shaft  of  a  bone,  or  the  articular  end 
of  a  bone,  is  the  seat  of  disease,   this  practice  if  very   important. 
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Impwtence    There  ii  no  need  to  wait  till  pm  hat  formed,  for  to  do  thit  is  gautaSij 
^dj^n        ^  ^'^^  ^'^  ^ong.    The  object  of  the  incision  ii  to  reliere  tenaicMi,  and  it 
Example       ^^oxM  be  carried  out  as  loon  as  tension  clearly  exists.  In  a  caae  that  oo- 
cnrred  to  me  of  acnte  dlBease  of  the  tibia  I  opened  the  perioftenm  on  the 
fourth  day,  before  any  external  evidences  of  inflammation  showed  thoa- 
selves  beyond  turgid  veins  and  bone  enlargement^  with  severe  local  pain 
and  constitutional  disturbance.    The  incision  gave  vent  only  to  blood* 
stained  serum,  but  it  was  followed  by  immediate  relief  to  all  local  aad 
constitutional  disturbance,  and  a  rapid  recovery  tooic  place.     In  this 
case  all  evidence  pointed  to  endosteal  rather  than  periosteal  inflamma- 
tion, and  yet  the  bone  was  saved.    If  the  incision  does  not  sAve  the 
bone,  it  relieves  symptoms,  and  what  is  more,  it  may  limit  the  disease 
by  preventing  the  pus  from  burrowing  into  the  neighbouring  joint 
beneath  the  periosteum  when  covering  the  shaft  of  the  bone.    Indeed, 
this  liability  to   joint  complication    is  one  of  the  strongest  argn- 
Oeneral         meats  in  favour  of  the  practice.    The  limb  should  be  elevated,  imd 
trefttmeat.      hot  fomentations  applied,  pain  being  relieved  by  opium,  morphia, 
chloral,  or  any  other  sedative,  and  the  general  power  kept  op  by 
abundance  of  nutritious  food,  such  as  milk;  stimulants  shoold  be 
cautiously  administered.     BiUroth   believes   that  one  of  the   most 
efficient  remedies  is  painting  the  affected  limb  with  strong  tincture 
of  iodine  till  vesications   form,  fresh  iodine  being  applied  as  the 
vesicles  dry  up. 
When  ending      When  the  inflammation  ends  in  necrosis  it  will  have  to  be  treated 
in  necrotit.    according  to  the  mode  to  be  referred  to  in  a  later  page. 


Abscess  in  Bone. 


Abteeii  in 

bone. 


Example  of 
acute 
absceas  of 
bone. 


Abscess  in  bone  is  the  result  of  a  local  inflammation,  and  it  may  or 
may  not  be  associated  with  the  death  of  a  small  pieca  of  bone.  It  is 
in  some  cases  acute,  but  more  generally  chronic.  To  Sir  B.  Brodie's 
paper,  published  in  1846,  the  profession  is  indebted  for  the  best  ac- 
count of  the  chronic  affection. 

There  is  an  cumte  ahaoesa  in  bone  and  a  chronic.  In  the  acute  some 
necrosis  is  generally  associated  with  it ;  in  the  chrxmic  such  an  asso- 
ciation is  rare. 

Not  long  ago  I  treated  a  boy,  set.  17,  who  was  seized  with  intense 
pain  in  the  head  of  his  tibia,  followed  in  three  days  with  local  swelling 
and  severe  constitutional  disturbance — which  had  been  looked  upon  as 
that  of  rheumatism ;  at  the  end  of  a  month,  I  made  a  free  incision 
down  to  the  bone  to  relieve  pain,  and  give  vent  to  any  pus  that  might 
have  found  its  way  externally.  A  week  later  pus  appeared,  evidently 
from  the  bone,  for  a  probe  could  be  passed  through  the  wound  into  a 
cavity.  In  the  six  weeks  from  the  commencement  of  the  symptoms  I 
enlarged  my  opening,  and  through  the  aperture  in  the  head  of  the 
bone  from  which  the  pus  had  flowed  I  removed  three  pieces  of  bone 
^together  making  a  piece  the  size  of  a  nut — which  rested  in  a  cavity 
lined  with  lymph  and  the  velvety  granulations  which  are  so  character- 
Local  absceti  istic  of  an  abscess.  A  complete  recovery  ensued.  In  another  boy,  set. 
16, 1  removed  a  similar  piece  of  bone  from  a  like  cavity  in  the  end  of 
the  radius,  similar  severe  local  and  constitutional  symptoms  having 
arisen  early.  In  both  of  these  cases  acute  inflammation  of  bone  had 
ended  in  the  formation  of  a  local  abscess,  with  circumscnbed  necrosis, 
and  recovery  rapidly  followed  the  surgical  treatment. 


in  end  of 
radius. 
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Some  few  years  ago,  a  child  was  brought  to  me,  having  received  an  Abscesi  in 
injury  to  the  tibia,  a  playfellow  having  attempted,  when  the  child  was  ^^^  of  tibia, 
asleep,  to  drive  a  pin  into  the  bone.  Nothing  beyond  some  slight  local 
pain  followed  the  injury  for  a  few  days,  when  severe  symptoms  ap- 
peared, such  as  pain  and  swelling  with  fever,  &c.  I  cut  down  upon  the 
part  with  a  view  of  relieving  pain,  and  in  doing  this  the  point  of  my 
knife  went  with  a  crackle  through  a  thin  lay w  of  bone  into  a  cavity, 
giving  vent  to  a  teaspoonfnl  or  more  of  pus;  the  operation  was  rapidly 
followed  by  recovery. 

These  three  cases  are  enough  to  indicate  the  fact  that  acute  abscess 
in  bone  is  met  with,  and  to  show  its  symptoms  and  treatment. 

Chronic  Absoess. 

In  1773  William  Bromfield,  Surgeon  to  St.  George's  Hospital,  Chronic 
wrote  in  his  *  Chirurgical  Observations : ' — "  Whenever  a  patient  J^|?'  "* 
complains  of  a  dull,  heavy  pain,  deeply  situated  in  the  bone, 
possibly  consequent  to  a  violent  blow  received  in  the  part  some 
time  before,  and  though  at  the  time  the  patient  complains  of  this  un- 
easiness within  the  bone  the  integuments  shall  appear  perfectly  sound, 
and  the  bone  itself  not  in  the  least  injured,  we  have  great  reason  to 
inspect  an  abtcestua  in  the  medulla"  In  1824  Sir  B.  Brodie  ampu- 
tated a  limb  for  incurable  pain  in  the  tibia,  and  in  this  case— which 
Sir  W.  Fergusson  has  described  "  as  one  of  the  beacon  lights  of  sur- 
gery never  to  be  forgotten  " — wrote  Brodie,  "  the  lower  end  of  the 
tibia  is  enlarged,  and  the  surface  presents  marks  of  great  vascularity ; 
the  bone  in  the  preparation  is  divided  longitudinally,  and  just  above 
the  articulating  surface  there  is  a  cavity  as  large  as  a  small  chestnut. 
This  cavity  was  filled  with  dark- 
coloured  pus.  The  inner  surface  of  ^^o-  Wl. 
it  is  smooth.  The  bone  immediately 
surrounding  it  is  harder  than  naturaL 

In  these  two  extracts,  written  at  an 
interval  of  fifty  years,  are  embodied 
the  clinical  and  pathological  facts  con- 
nected with  the  subject  which  are  now 
recognised  by  Surgeons. 

This  chronic  abscess  is  generally  met 
with  in  the  articular  ends  of  bones, 
that  is  in  their  cancellous  tissue,  more 
particularly  in  the  two  ends  of  the 
tibia.  I  have,  hewever,  seen  it  in  the 
condyle  of  the  femur  and  the  humerus 
and  in  the  shafts  of  the  ulna,  radius, 
and  tibia.  It  may,  however  occur 
in  any  bone.  In  Fig.  501  the  cavity 
of  such  an  abscess  is  illustrated,  and 
in  Fig.  485,  its  opening  into  the  joint. 
The  history  of  these  cases  is  generally 
obscure,  an  injury  at  times  being  ito 
assigned  cause.  The  most  character- 
istic symptoms  are  a  fixed,  dull,  aching 

pain  in  the  part,  with   exacerbations,  the  pain  being  then  acute, 
fixed,  and  of  a  burning  puliative  kind,  "like  the  falling  of  drops  of 


Situation. 


AbtcettinhMdoftibia;  ditorguuta- 
tion  and  dislocation  of  the  joint. 
Prep.  Gny'i  Ho«p.  M  ua.,  IMS'*.      Symptomi. 
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molten  lead,"  as  a  patient  onoe  described  it  to  me ;  local  circiiiiiierilied 
tenderness  or  pain  on  firm  pressore ;  probably  some  erideat  eolalge- 
ment  of  bone,  and  tbe  sense  of  local  beat. 

In  more  advanced  cases  the  soft  parts  over  tbe  bone  will  be  CBdema- 
tous,  and  on  firm  pressure  over  tbe  painfnl  spot  a  sensation  of  yielding 
will  be  given  to  tbe  finger.  In  still  more  neglected  cases  the  abseess 
may  miOce  its  way  into  a  joint ;  under  fortunate  circamstancea  it  may 
advance  forwards  and  discharge  itself  externally. 

T&BATicxNT. — ^The  nature  of  tbe  affecUon  being  made  oat»  its  treat- 
ment is  not  complicated,  for  nothing  less  than  the  openiog  of  the 
abscess  in  the  bone  is  of  any  use,  and  this  is  usually  to  be  done  by 
'  means  of  a  small  trephine.  The  point  to  be  selected  for  the  operation 
is  the  painful  spot,  and  this  should  be  marked  before  the  patient  is 
ansBstheticised ;  the  soft  parts  with  the  periosteum  covering  it  in 
should  be  divided  bv  a  cmdal  incision  and  turned  back,  and  tbe 
bone  itself  freely  perforated.  When  the  instrument  has  opened  the 
abscess,  pus  will  at  once  well  up ;  it  should  then  be  removed  and  the 
ring  of  bone  raised  by  the  elevator  taken  away ;  the  cavity  is  xmrely 
very  large  and  the  pus  is  seldom  above  a  drachm,  although  at  times 
there  may  be  more.  The  cavity  is  generally  lined  with  smooth  velvety 
granulations.  After  this  operation  the  parts  have  only  to  be  left  alone 
to  heal,  recovery  being  very  general. 

It  is  not,  however,  always  necessary  to  trephine  a  bone  ;  a  less 
severe  operation  is  at  times  of  equal  value,  and  that  is  its  simple 
puncture  by  means  of  a  drill,  and  when  the  seat  of  the  abscess  is  not 
very  accurately  defined  the  drill  is  probably  the  better  instrument  to 
use.  In  a  strUcing  case  I  bad  in  the  spring  of  1870  I  carried  out  this 
operation.  Having  punctured  the  head  of  the  tibia  of  a  man  who  had 
kVL  the  external  evidence,  such  as  bone  expansion,  &c.,  of  local  ostitis 
and  suppuration,  I  cut  down  upon  tbe  expanded  painful  part,  and  made 
two  punctures  with  a  drill,  one  of  the  punctures  having  clearly  gaae 
into  a  cavity  in  the  bone,  as  evinced  by  the  sudden  loss  of  resistance. 
No  pus,  however,  was  seen  at  the  time  to  well  up  in  the  wound, 
although  after  the  operation  a  free  discbarge  took  place  from  it; 
the  operation  was  followed  by  complete  relief  from  all  pain,  and  in 
a  month  the  man  left  Guy's  well,  and  three  months  Uter  he  still 
remained  so ;  and  more  recently  I  arrested  disease  in  the  femur  of  a 
boy  8Bt.  18,  by  trephining  the  trochanter  major,  and  with  a  drill  punc- 
turing the  bone  through  the  t>pening  I  there  made. 

This  operation  of  drilling  the  bone  seems  to  me  to  be  a  good  one 
both  for  supposed  suppuration  as  well  as  for  ostitis  (chronic) ;  it  is  less 
formidable  than  trephining,  and  may  be  done  in  cases  where  the  latter 
is  inapplicable  or  will  not  be  entertained;  indeed,  the  two  means  may 
be  employed  together  when  the  trephine  has  failed  to  open  the  absceaa. 
Holmes  suggestion  to  pierce  the  walls  of  the  trephine-hole  in  several 
directions  with  a  sharp-pointed  instrument,  in  order  to  remove  the 
bone  freely  with  a  chisel,  if  a  drop  of  pus  follow  any  of  these  punctures^ 
being  a  good  one. 

Chronic  Periostitis  and  Endoatitis. 

Chronic  puriosiitis  and  o*titis  are  very  common  affections,  the  shafts 

of  the  long  bones  being  particularly  liable  to  be  thus  affected.    The 

ostitis  is  probably  the  more  common  of  the  two,  pure  periostitis,  unless 

from  syphilis  or  ii\jury,  being  comparatively  rare.    These  affections 
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.may  be  modified  by  syphilis,  scrofula,  or  rheumatism.  They  may 
originate  from  some  local  cause  or  injury,  but  in  all,  their  course  is 
much  the  same ;  the  disease  varying  only  in  the  rapidity  of  its  progress, 
extent  of  its  influence,  and  results.    In  one  case  complete  recovery  PeriostMl 

dfuiion. 
Fio.  50S. 


-mttifhon^'^ 


/tcriost<am-   ^ 


Effects  of  periostitii. 


may  take  place,  the  effusion  being  reabsorbed ;  in  another  the  effusion  Sclenms. 
may  organize  as  a  superficial  node  or  bony  outgrowth  (Fig.  502)  or  as 
an  enlarged,  elongated  area  of  dense  bone  (Fig.  500) ;  in  exceptional 
cases  local  suppuration  may  occur,  giving  rise  to  a  chronic  periosteal 
or  endosteal  abscess ;  in  a  large  proportion  of  instances  the  bone  dies 
wholly  or  in  part,  and  thus  gives  rise  to  necrosis;  whilst  in  some 
few  the  bone,  either  upon  its  surface  or  interior,  undergoes  a  chronic 
disintegrating  process,  which  is  known  as  caries. 

The  symptoms  of  chronic  periostitis  and  ostitis  (endostitis)  are  in  Symptoms, 
their  natare  very  similar  to  those  of  the  acute,  although  less  severe ; 
the  most  constant  being  a  dull  aching  pain  in  the  part,  of  a  persistent 
kind,  aggravated  at  intervals  and  on  hanging  down  the  limb,  the  pain  Pain, 
being  almost  always  worse  at  night,  more  particularly  in  syphilitic 
afiections.  The  constitutional  symptoms  will  vary  according  to  the 
severity  of  the  local  condition,  febrile  disturbance  and  intensity  of 
local  action  running  hand  in  hand. 

In  periostitis  the  pain  is  generally  local  and  attended  with  swelling  Difference  in 
at  an  early  period  of  the  affection,  indeed  within  a  few  days  of  its  Q^^™' 
onset.    In  endostitis  the  pain  is  generally  more  diffused  through  the  penostitit 
whole  bone,  and  will  continue  for  weeks  or  months  without  any  external  and 
evidence  of  enlargement,  being  too  often  regarded  as  "  rheumatic  "  or  endostitia. 
"  growing  pains."    In  periostitis  tenderness  on  manipulation  is  an  early 
and  constant  symptom.    In  endostitis  the  bone  may  be  manipulated 
with  gentleness  without  exciting  pain ;  firm  pressure,  however,  almost 
always  causes  suffering.    In   periostitis    the  enlargement  generally  As  regards 
shows  itself  as  a  bossy  swelling  on  the  surface  of  the  bone,  or  as  an  enlargement 
undulatory  one — as  one,  two,  or  more  nodes,  upon  the  bone ;  syphilitic  ^  ^^' 
periostitis  being  generally  multiple  and  undulatory,  traumatic  and 
other  forms  of  nodes  being  usually  single.    In  endostitis  the  enlarge* 
ment  appears  as  a  general  expansion  of  the  bone  in  all  directions ;  in 
rare  cases  as  a  distinct  elongation  of  the  bone.    In  periostitis,  when  Ai  regards 
suppuration  is  about  to  take  place,  external  evidence  will  appear  in  the  suppmration. 
form  of  increased  swelling  and  tenderness,  while  redness  of  the  skin, 
oedema  of  the  tissues  covering  in  the  node  and  fluctuation  will  be  present. 
In  endostitis  terminating  in  abscess  there  will  be  a  great  agg^vation  of 
all  local  pain,  with  constitutional  disturbance,  and  often  rigors,  and 
when  cedema  of  the  soft  parts  over  the  bone  and  external  evidence  of 
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inflammation  appear,  the  abscess  is  making  its  waj  tfarongli  ttt  ft^ 
osteam  externally  (vide  Abscess  in  Bone). 

When  periostitis  ends  in  necrosis  it  is  only  of  the  shell  d  bcM 
beneatb  the  inflamed  node  (peripheral  necrosis);  and  the  dead  ham 
nnder  these  drcnmstances  rests  exposed,  and  when  coreied  ii^  it  ■ 
by  soft  parts  alone;  no  new  bone  snrroanding  it  (Fi^.  496).  Whai 
endottiiit  ends  in  necrosis  it  is  nsoaUy  of  a  greeter  or  uas  mm 
occu^j'mg  the  centre  of  the  bone  (central  necrosis^  although  sosw- 
times  the  whole  shaft  or  articular  extremity  of  the  hone  mes;  fhs 
dead  bone  or  sequestmm  is  then  more  or  less  completely  aaneonM 
by  new  bone — a  new  periosteal  formation  (Fig.  496);  when  tUi 
new  casing  is  incomplete,  it  is  a  fair  proof  tbat  the  periosteiim  fcai 
been  involred  (Fig.  498). 

In  necrosis  of  a  long  bone  the  result  of  periostitis  and  endostitis  lij 
extension,  the  hope  of  a  new  bone  being  formed  is  a  Ibrlom  aas,  ht 
tlie  chid?  bone-forming  membrane — the  periostenm — ^has  been  de- 
stroyed ;  whilst  in  the  necrosis  of  endostitis  there  is  evety  hope  of  a 
complete  restoration  of  the  bone  taking  place,  through  its  periostosl 
covering,  on  the  removal  of  the  dead  portion  or  sequestmm. 

In  the  necrosis  of  the  ekull,  which  is  always  periosteal,  no  new  boM 
is  formed,  the  periosteum  having  been  destroyed.  When  foUoviag 
an  injury  to  the  skull  it  is  preceded  by  "  the  pufiy  tumonr  of  IVitt? 
In  syphilis  it  follows  a  suppurating  node. 

In  a  rare,  if  not  unique  preparation  (Guy's  Museum)  of  necran 
after  amputation,  token  from  a  patient  of  my  own,  the  end  of  the 
divided  femur  died,  and,  at  a  later  period,  the  periosteal  sheath  of  new 
bono  that  formed  around  it  died  also,  one  sequestrum  being  found 
within  the  other  on  their  withdrawal  from  the  stump. 

TfiSATMBin?. — In  perioititis,  when  suppuration  does  not  take  place, 
fomentations,  with  the  elevation  of  the  limb,  sedatives  to  allay  j^in, 
and  the  internal  use  of  the  iodide  or  bromide  of  potassium,  with  or 
without  tonics,  according  to  the  special  requirements  of  the  patient, 
are  the  most  efficient  means ;  in  still  more  chronic  cases  the  use  of  a 
blister,  or  the  repeated  application  of  the  compound  tincture  of  iodinei 
is  of  value.  When  rheumatism  seems  to  influence  the  morbid  action, 
colchicum  has  a  beneficial  tendency.  When  nocturnal  pain  is  great, 
besides  the  internal  administration  of  opium  or  other  sedatives,  the 
external  application  of  belladonna  certainly  gives  relief ;  when  pain  is 
unrelieved  by  such  treatment,  and  is  severe,  a  subcutsneous  section 
of  the  periosteum  with  a  tenotomy  knife  is  advisable.  When  sup- 
puration threatens,  the  warmth  of  a  poultice  or  hot  fomentation  with  or 
without  the  application  of  leeches,  may  sometimes  arrest  it ;  and  a  blister 
at  times  seems  to  check  its  progress.  When  pus  has  formed,  as  a  rule 
it  is  wise  to  let  it  out,  but  the  Surgeon  need  be  in  no  hurry  to  do  this 
unless  the  pain  be  great  and  the  abscess  has  a  disposition  to  spread, 
for  pus  may  be  reabsorbed,  and  opening  a  periosteal  abscess  renders 
bone  exfoliation  more  probable. 

Chronic  ostitis  is  an  affection  which  is  most  troublesome  to  treat 
with  any  eifect,  and  the  same  means  that  have  been  recommended  for 
periostitis  may  be  tried  in  this.  In  a  general  way,  however,  they  do 
little  more  than  give  relief ;  they  have  but  slight  effect  upon  the  pro- 
gress of  the  disease,  it  being  far  too  common  for  a  bone  m  a  state  of 
chronic  inflammatton  to  become  necrosed.    When  treated  early,  how- 
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ever,  success  is  not  infrequent.  When  the  disease  is  steadily  progress- 
ing, and  remedies  appear  to  have  no  influence  on  its  progress,  the 
operation  of  drilling  the  bone  in  one  or  more  points,  according  to  the  Drilling, 
extent  of  the  disease,  is  an  operation  to  be  recommended;  but  when 
this  fails  that  of  trephining  may  be  employed,  for  taking  away  a  piece  Trephining. 
of  bone  or  drilling  the  bone,  if  it  does  not  avert  the  progress  of  the 
disease,  which  it  nndoabtedly  often  does,  at  any  rate  gives  relief  to 
local  pain.  Pain  in  endostitis  or  periostitis  is  dae  to  tension  caosed  by 
pent-np  inflammatory  effusion,  whether  fibrinous,  purulent,  or  serous, 
and  relief  can  only  be  aflbrded  by  its  removal.  When  a  new  growth, 
cystic  or  otherwise,  occupies  the  centre  of  a  bone,  a  like  pain  is  how- 
ever experienced. 

Hecrosis. 

This  means  the  death  of  bone ;  it  may  be  of  the  shell  or  compact  On  necrotU. 
tissue,  of  the  inside  or  cancellous  tissue,  or  of  both  combined.  It  may 
occur  as  a  result  of  periostitis  or  endostitis ;  idiopathically  without  Caosei. 
known  cause,  or  follow  fever,  or  be  the  result  of  injury  from  sprain, 
concussion,  contusion,  fracture  or  gunshot  wound.  As  a  consequence 
of  acute  inflammation,  bone  may  die  rapidly.  I  have  already  related 
a  case  in  which  local  necrosis  of  the  articular  extremity  of  the  tibia 
took  place  in  six  weeks,  and  it  is  well  known  that  phalanges  necrose 
and  exfoliate  in  five  or  six ;  in  fact,  in  acute  necrosis  a  nionth  or  six 
weeks  is  full  time  for  bone  to  die  and  be  thrown  off.  In  the  necrosis 
of  the  lower  jaw  from  phosphorus  the  same  truth  is  exemplified.  Ne- 
crosis as  a  consequence  of  chronic  inflammation  is,  however,  less  rapid  and 
certainly  less  common,  for  when  a  bone  dies  from  inflammation  it  does 
so  usually  from  acute  action ;  the  chronic  action  being  shown  in  the  pro- 
cess of  exfoliation,  in  the  separation  of  the  dead  bone  from  the  living ; 
in  this  process  a  considerable  time  is  often  expended,  no  definite 
period  having  been  hitherto  recognised,  its  rapidity  differing  in  every 
case. 

The  process  of  exfoliation  is  a  very  beautiful  one,  it  is  the  same  in  Procetiof 
bone  as  in  the  soft  parts,  only  slower.  exfoliation. 

"  When  a  portion  of  bone  is  to  die,"  writes  Holmes  in  an  admirable  Holmes^i 
article  in  his  *  System,'  voL  iii,  "  the  first  phenomenon  is  the  cessation  description, 
of  circulation  in  it.  This  leaves  it  hard,  white,  and  sonorous  when 
struck.  It  does  not  bleed  when  exposed  or  cut  into,  and  is  insensible. 
Occasionally,  when  the  dead  bone  is  exposed  to  the  air,  and  acted  on  by 
the  presence  of  putrid  pus,  its  colour  becomes  nearly  or  quite  black ; 
large  surfaces  of  hard,  black,  necroaed  bone  are  sometimes  left  ex- 
posed by  the  sloughing  of  the  skin  over  the  tibia.  The  dead  bone  at 
first  retains  its  connection  to  the  bone  around,  as  well  as  to  the  peri- 
osteum or  whatever  part  of  the  nutrient  membrane  may  belong  to  it ; 
but  the  presence  of  a  dead  part  is  never  long  tolerated  by  the  living 
tissues,  and  accordingly  the  processes  which  are  to  eliminate  it  soon 
become  perceptible  in  both  these  structures.  The  periosteum  or  me- 
dullary membrane,  as  the  case  may  be,  separates  from  the  dead  bone 
and  becomes  inflamed,  a  quantity  of  ossific  deposit  (more  or  less,  ac- 
cording to  circumstances)  is  poared  out  between  it  and  the  dead  bone, 
and  this  deposit  soon  becomes  converted  into  new  bone,  forming  a 
sheath  over  the  dead  portion,  by  which  the  latter  is  enclosed  or  tuvo^- 
naied,  as  the  technical   term  is.     The  dead  part  is  now  palled  a 
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tequsitfum,  a  name  only  properly  applied  to  it  when  loose  ind  ii> 
vaginated,  though  often  incorrectly  used  of  any  piece  of  dead  boac 
While  thif  sheath  is  being  formed  from  the  membrane  coating  tkt 
dead  bone,  changes  are  going  on  in  the  living  bone  to  whioi  it 
was  attached.  When  the  latter  has  been  preTiooalj  M^mmm^A^  ut, 
when  the  necrosis  has  been  of  inflammatory  origin,  tlie  inflamm- 
tonr  deposit  which  surrounds  the  sequestrum  softens^  pna  ia  ftraed, 
and  a  groove  of  ulceration  is  produced  at  the  expense  of  tiis 
-circle  of  inflamed  bone  which  forms  the  margin  of  the  seqnestnuL 
If  the  surrounding  bone  has  been  previously  healthy  the  ieq[OSS- 
tmm  acts  as  an  irritant  upon  it»  setting  np  first  inflammation  and  • 
thickening  to  a  variable  distance,  and  then  nloemtion.  Thus  a 
groove  is  traced  round  the  sequestrum,  and  the  formation  of  the  groove 
is  accompanied  by  suppuration,  '  the  pus  containing  maeh  earthy 
matter  from  the  disintegrated  tissue,  B.  B.  Cooper  stating  2|  per 
cent,  of  phosphate  of  lime.'  The  pus  formed  in  the  neighboarhoodof 
the  dead  parts  makes  its  way  to  the  nearest  surfaooi  and  in  so  doing 
interrupts  the  formation  of  the  periosteal  sheath,  leaving  sinuses  or 
cloaemt  passing  through  this  sheath  from  the  sequestrum  to  the  sn^ee 
of  the  body,  or  sometimes  into  a  neighbouring  joint  or  serous  cavity. 
The  presence  of  such  sinuses  leading  through  the  shell  of  bone  to  haid, 
smooth,  sonorous  bone  at  the  bottom  of  the  cavity  is  the  distingobhing 
mark  of  necrosis  "  (Fig.  497). 

Where  the  periosteum  has  been  destroyed  no  investing  aheath  of  bone 
will  exist  to  interfere  with  the  separation  and  casting  ofl"  of  the  seques- 
trum (Fig.  498);  where  it  is  nearly  perfect  the  shell  of  new  bone 
will  be  complete  (Fig.  496).  Under  these  circumstances  the  casing 
thickens  and  becomes  dense.  I  have  in  the  thigh,  to  reach  the  seques- 
trum, cut  through  a  bony  sheath  upwards  of  an  inch  in  thickness.  The 
subperiosteal  sheath  is  never  seen  in  necrosis  of  the  skull  or  in  short 
cancellous  bones. 

The  whole  shaft,  or  any  portion,  of  a  long  bone  may  become  ne- 
crosed, the  epiphyses  often  saving  the  joints  (Fig.  498) ;  but  as  a  rule 
some  portion  of  the  shaft  remains  attached  to  one  or  other  of  the 
epiphyses.  Occasionally  the  epiphyses  themselves  are  the  seat  of  ne- 
crosis. In  the  tarsal  bones,  during  infant  life,  the  ossific  centre  of 
the  bones  may  die  and  exfoliate.  There  is  also  good  reason  to  believe 
that  necrosis  of  the  shaft  of  a  bone  often  originates  after  a  sprain  or 
injury,  from  inflammation  in  the  epiphysial  cartilage  connecting  it  with 
the  epiphysis. 

The  amount  of  thickening  around  the  sequestrum  depends  much  upon 
the  extent  of  new  bone  poured  out  by  the  periosteum,  and  the  duration 
of  the  process;  its  density  also  turns  upon  the  length  of  time  the 
sequestrum  has  been  invaginated,  and  the  character  of  the  inflamma- 
tion. The  bony  shell  in  its  early  condition  is  soft  and  readily  cut, 
broken  down,  or  peeled  off;  in  its  later  stages  it  becomes  as  hard 
almost  as  ivory,  and  is  most  difficult  to  cot  through. 

When  the  cloacsB  of  the  bone  case  are  large  and  fortunately  placed 
towards  the  end  of  the  sequestrum,  natural  efforts  may  be  sufficient  of 
themselves  to  get  rid  of  the  foreign  body,  the  granulations  filling  the 
cavity  gradually  pressing  upon  the  dead  bone,  and  mechanically  extrud- 
ing it  from  its  bed.  In  this  way  large  masses  of  bone  are  sometimes 
discharged  by  natural  processes.    After  amputation  this  result  is  fre- 
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y  quently  seen.  Some  years  ago  I  saw  with  Mr.  Cock  and  Dr.  Iliff, 
£  of  Kennington,  a  case  in  which  the  upper  part  of  the  shaft  of  the 
,y  humerus  which  had  separated  at  its  upper  epiphysis  was  gradually 
I  pressed  out  from  below  through  the  deltoid  muscle,  and  projected 
^  outside  the  acromion  process  for  about  an  inch ;  Mr.  Cock  had  only 
to  complete  the  process  which  nature  had  so  well  commenced,  and  draw 
,       out  the  bone,  which  was  four  inches  long  (Fig.  503). 

Every  Surgeon  is  familar  with  a  somewhat  similar  act  in  other  cases 
where  large  pieces  of  bone  are  sometimes  discharged  by  natural  pro- 
cesses, and  far  more  frequently  small  ones;  but  such  successful 
natural  efforts  are  rare  in  comparison  with  the  failures,  surgical  art 
being,  as  a  rule,  demanded  to  assist  a  cure. 

When  the  dead  bone  has  been  shed  or  the  sequestrum  extruded  by  Repair  after 
natural  efforts  or  removed  by  surgicial  skill,  the  bone  granulates  and  remoTnl  of 
thus  heals.    When  this  process  takes  place  upon  its  surface  the  steps  •*^****^™™' 
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Upper  half  of  the  shaft  of  the  humerus  thrown  off  at  its  junction  with 
the  upper  epiphysis  by  natural  processes.     Prep.  llui"". 

are  very  visible,  and  when  the  sequestrum  has  been  removed  from  a 
cavity  the  same  process  goes  on,  but  with  it  another  acts  with  equal 
force,  and  that  is  the  gradual  contraction  of  the  periosteal  shell  of  new 
bone  that  surrounds  the  sequestrum ;  in  this  way  a  bone  is  reformed 
and  repaired. 

Tbeatment. — When  dead  bone  has  been  made  out  to  exist)  its  re- 
moval is  the  only  sound  practice ;  for  the  longer  it  is  left  in  its 
cavity,  the  thicker  and  denser  becomes  the  periosteal  bone  sheath, 
the  probabilities  of  a  natural  cure  are  lessened,  and  the  difficulties  of  a 
surgical  operation  greatly  increased.  The  sequestrum  cannot,  however, 
be  taken  away  until  it  has  been  thrown  off  from  the  living  tissues  or 
loosened ;  although  as  soon  as  this  result  has  taken  place  the  sooner 
the  operation  for  its  removal  is  performed  the  better.  To  interfere  too 
soon  before  this  process  has  been  completed  is  sometimes  injurious, 
and  always  futile ;  to  wait  too  long  is  simply  to  add  to  the  difficulties 
of  the  case  and  postpone  recovery.  Bones  that  are  not  loose  may, 
however,  often  be  detached  by  a  good  twist  of  a  pair  of  forceps,  or 
raised  by  an  elevator. 

When  the  dead  bone  is  found  to  be  loose  by  means  of  a  probe,  that  is 
when  it  can  be  made  to  move  in  its  sheath,  there  can  be  no  hesitation 
on  the  part  of  the  Surgeon  about  intefering ;  but  when  this  move- 
ment cannot  be  made  out  tbe  same  treatment  may  be  justifiable,  for  the 
sequestrum  may  be  so  tightly  impacted,  so  shut  in  by  granulations,  as 
to  be  immoveable  though  still  separated.  Under  these  circumstances  the 
history  of  the  case  and  the  duration  of  the  disease  will  be  of  great 
importance  as  a  guide,  for  where  many  months  have  passed  since  the 
inflammation  that  killed  the  bone  set  in,  the  probabilities  of  the 
sequestrum  being  loose  are  great,  for  most  sequestra  are  shed  in  four. 
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Importaiiee    There  is  no  need  to  wait  till  pus  has  formed,  for  to  do  this  is  generally 
oftrtt  ^  ^^^  ^^  j^Qg     rj^^  object  of  the  incision  is  to  relieve  tension,  and  it 

should  be  carried  out  as  soon  as  tension  clearly  exists.  In  a  case  that  oc- 
curred to  me  of  acute  disease  of  the  tibia  I  opened  the  periosteum  on  the 
fourth  day,  before  any  external  evidences  of  inflammation  showed  them- 
selves beyond  turgid  veins  and  bone  enlarg^ement,  with  severe  local  pain 
and  oonstitutionai  disturbance.  The  incision  gave  vent  only  to  blood- 
stained serum,  but  it  was  followed  by  immediate  relief  to  all  local  and 
constitutional  disturbance,  and  a  rapid  recovery  took  place.  In  this 
case  all  evidence  p<nnted  to  endosteal  rather  than  periosteal  inflamma- 
tion, and  yet  the  bone  was  saved.  If  the  incision  does  not  wkve  the 
bone,  it  relieves  symptoms,  and  what  is  more,  it  may  limit  the  disease 
by  preventing  the  pus  from  burrowing  into  the  neighbouring  joint 
beneath  the  periosteum  when  covering  the  shaft  of  the  bone.  Indeed, 
this  liability  to  joint  complication  is  one  of  the  strongest  argu- 
ments in  favour  of  the  practice.  The  limb  should  be  elevated,  and 
hot  fomentations  applied,  pain  being  relieved  bj  opium,  morphia, 
chloral,  or  any  other  sedative,  and  the  general  power  kept  up  by 
abundance  of  nutritious  food,  such  as  nu)||:|  stimulants  should  be 
cautiously  administered.  BiUroth  beUevet'  that  one  of  the  most 
efficient  remedies  is  painting  the  affected  limb  with  strong  tincture 
of  iodine  till  vesications  form,  fresh  iodine  being  applied  as  the 
vesicles  dry  up. 
When  ending  When  the  inflammation  ends  in  necrosis  it  will  have  to  be  treated 
in  necrosis,    according  to  the  mode  to  be  referred  to  in  a  later  page. 
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Abscess  in  bone  is  the  result  of  a  local  inflammation,  and  it  may  or 
may  not  be  associated  with  the  death  of  a  small  pieca  of  bone.  It  is 
in  some  cases  acute,  but  more  generally  chronic.  To  Sir  B.  Brodie's 
paper,  published  in  1846,  the  profession  is  indebted  for  the  best  ac- 
count of  the  chronic  aflection. 

There  is  an  (Mcute  ahsoess  in  bone  and  a  chronic.  In  the  acute  some 
necrosis  is  generally  associated  with  it ;  in  the  chronic  such  an  asso- 
dation  is  rare. 

Not  long  ago  I  treated  a  boy,  et.  17,  who  was  seized  with  intense 
pain  in  the  he«d  of  his  tibia,  followed  in  three  days  with  local  swelling 
and  severe  constitutional  disturbance — which  had  been  looked  upon  as 
that  of  rheumatism ;  at  the  end  of  a  month,  I  made  a  free  incision 
down  to  the  bone  to  relieve  pain,  and  give  vent  to  any  pus  that  might 
have  found  its  way  externally.  A  week  later  pus  appeared,  evidently 
from  the  bone,  for  a  probe  could  be  passed  through  the  wound  into  a 
cavity.  In  the  six  weeks  from  the  commencement  of  the  symptoms  I 
enlarged  my  opening,  and  through  the  aperture  in  the  head  of  the 
bone  from  which  the  pus  had  flowed  I  removed  three  pieces  of  bone 
—together  making  a  piece  the  size  of  a  nut — which  rested  in  a  cavity 
lined  with  lymph  and  the  velvety  granulations  which  are  so  character- 
Local  abseeis  istic  of  an  abscess.  A  complete  recovery  ensued.  In  another  boy.  set. 
16,  I  removed  a  similar  piece  of  bone  from  a  like  cavity  in  the  end  of 
the  radius,  similar  severe  local  and  constitutional  symptoms  having 
arisen  early.  In  both  of  these  cases  acute  inflammation  of  bone  had 
ended  in  the  formation  of  a  local  abscess,  with  circumscribed  necrosis, 
and  recovery  rapidly  lolloped  the  surgical  treatment 
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Some  few  years  ago,  a  child  was  brought  to  me,  haying  received  an  Abiceu  in 
injury  to  the  tibia,  a  playfellow  having  attempted,  when  the  child  was  ^****  ®^  '*^**- 
agleep,  to  drive  a  pin  into  the  bone.  Nothing  beyond  some  slight  local 
pain  followed  the  injury  for  a  few  days,  when  severe  symptoms  ap- 
peared, such  as  pain  and  swelling  with  fever,  &c.  I  cut  down  upon  the 
part  with  a  view  of  relieving  pain,  and  in  doing  this  the  point  of  my 
knife  went  with  a  crackle  through  a  thin  layer  of  bone  into  a  cavilr, 
giving  vent  to  a  teaspoonful  or  more  of  pus;  the  operation  was  rapidly 
followed  by  recovery. 

These  three  cases  are  enough  to  indicate  the  fact  that  acute  abscess 
in  bone  is  met  with,  and  to  show  its  symptoms  and  treatment. 

Chronic  Absoess. 

In  1773   William    Bromfield,  Surgeon  to   St.  George's   Hospital,  Chrmic 
wrote    in  his  *  Chirurgical   Observations : ' — "  Whenever 
complains    of  a    dull,    heavy    pain,  deeply   situated    in  the  bone, 
possibly  consequent  to  a  violent  blow  received  in  the  part   some 
time  before,  and  though  at  the  time  the  patient  complains  of  this  un- 
easiness within  the  bone  the  integuments  shall  appear  perfectly  sound, 
and  the  bone  itself  not  in  the  least  injured,  we  have  great  reason  to 
eutpect  an  ahtceeeue  in  the  medulla"    In  1824  Sir  B.  Brodie  ampu- 
tated a  limb  for  incurable  pain  in  the  tibia,  and  in  this  case— which 
Sir  W.  Fergusson  has  described  "  as  one  of  the  beacon  lights  of  sur- 
gery never  to  be  forgotten  " — wrote  Brodie,  **  the  lower  end  of  the 
tibia  is  enlarged,  and  the  surface  presents  marks  of  great  vascularity ; 
the  bone  in  the  preparation  is  divided  longitudinally,  and  just  above 
the  articulating  surface  there  is  a  cavity  as  large  as  a  small  chestnut. 
This    cavity   was    filled    with    dark- 
coloured  pus.     The  inner  surface  of 
it  is  smooth.    The  bone  immediately 
surrounding  it  is  harder  than  naturaL 

In  these  two  extracts,  written  at  an 
interval  of  fifty  years,  are  embodied 
the  clinical  and  pathological  facts  con- 
nected with  the  subject  which  are  now 
recognised  by  Surgeons. 

This  chronic  abscess  is  generally  met 
with  in  the  articular  ends  of  bones, 
that  is  in  their  cancellous  tissue,  more 
partictdarly  in  the  two  ends  of  the 
tibia.  I  have,  hewever,  seen  it  in  the 
condyle  of  the  femur  and  the  humerus 
and  in  the  shafts  of  the  ulna,  radius, 
and  tibia.  It  may,  however  occur 
in  any  bone.  In  Fig.  601  the  cavity 
of  such  an  abscess  is  illustrated,  and 
in  Fig.  485,  its  opening  into  the  joint. 
The  history  of  these  cases  is  generally 
obscure,  an  injury  at  times  being  its 
assigned  cause.  The  most  character- 
istic symptoms  are  a  fixed,  dull,  aching 
pain  in  the  part,  with   exacerbations,  the  pain 
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being  then  acute, 
fixed,  and  of  a  burning  puliative  kind,  "like  the  falling  of  drops  of 
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whole  shaft  of  the  tibia.     The  bowing  of  the  limb  is  doa  to  the 

bending  of  the  fibula,  which  has  grown  natorally  and  bent  to  adapt 

itielf  to  the  shortened  tibia. 

When  When  the  sequestrnm  cannot  be  raised  from  its  bed  it  had  better  be 

'^^i'^"'^    left  alone,  the  opening  the  Surgeon  has  made  being  not  loat»  for  throagh 

unxed.         .^  ^^   lequestrum   may   subsequently  be  taken   awaj    or  ezpeUsd 

naturally. 

Dead  bone,  the  result  of  periosteal  disease,  that  is  not  ooYered  in  by 
new  bone,  readily  exfoliates;  it  rarely  requires  more  than  ite  aimpls 
removal  by  forceps,  the  soft  parts  coTering  it  being  divided;  in  this 
way  large  portions  of  the  skull  may  be  removed.    I  have*  in  a  child, 
removed  nearly  half  the  frontal  bone,  and  in  an  adult,  after  ajphilitie 
periostitis,  large  portions  of  all  the  cranial  bones  forming  the  vanlt. 
In  one  case  large  portions  of  the  parietal,  occipital,  and  frontal  booes 
were  taken  away. 
Necrosis  •may      When  after  necrosis  of  a  bone  the  sequestrum  presaea  npon  an 
ulcenitioii  of  '^^'J*  ^•***  h»morrhage  may  ensue.    Thus,  Poland  has  recorded 
artery.  (*  Ouy's  Hosp.  Rep.')  three  cases  where  such  a  result  took  i^aoe  in 

Neerosia        necrosis  of  the  femur,  the  popliteal  artery  in  each  having  been  wounded. 
prodacing       Holmes  has  also  recorded  a  case  where  a  fatal  hsemorrhag^  from  the 
ulceration  of  lingual  artery  followed  disease  of  the  jaw,  and  from  the  aorta  in  caries 
"**"•■•         of  the  spine ;  and  a  preparation  in  the  Guy's  Museum  (1248*^)  shows 
a  piece  of  necrosed  tibia  that  perforated  the  anterior  tibial  artery  and 
set  up  hflpmorrhage,  which  necessitated  the  application  of  a  ligature  to 
the  femoral  artery. 
NeaoBii  in  a      When  necrosis  occurs  in  a  joint  profuse  suppuration  and  disorgani- 
joint.  zation  of  that  joint  must  ensue.    Where  this  docs  not  prove  fatal,  and 

repair  goes  on,  recovery  may  be  prevented  by  the  presence  of  diseased 
bone ;  and  when  this  fact  can  be  established  the  removal  of  the  bone  is 
the  best  practice.  I  have  done  this  in  the  knee  in  three  cases,  and  in 
the  hip,  ankle,  shoulder,  and  elbow  joints  with  a  good  result,  hav- 
ing in  all  removed  large  pieces  of  dead  bone  through  a  sufficient 
incision.    (*  Lancet,'  Feb.  6,  1876.) 

Such  cases  as  these  must  be  looked  upon  as  cases  of  necrosis,  the 
joint  having  lost  its  special  features  by  previous  disease. 
Necrosis  Necrosis  of  the  carpal  and  tarsal  bones  is  a  common  affection,  for 

jT^J^  snd  these  bones  die  like  the  flat  bones,  no  new  sheath  of  bone  preventing 
J,  .  ?°f '  their  exfoliation  or  removal.  They  may  be  treated  freely,  such  inci- 
an/renMnrd!  ^^^^^  being  made  as  will  allow  of  their  removal.  The  os  calcis  is  the 
bone  most  commonly  affected,  and  I  have  removed  a  large  portion  of 
this  bone  on  many  occasions  with  complete  success.  The  epiphysis  of 
the  heel  is  not  rarely  affected.  The  scaphoid  is  sometimes  involved, 
even  at  a  very  early  period.  The  cuneiform  and  cuboid,  separately  or 
together,  are  also  found  diseased.  Not  long  ago,  1  removed  from  a 
boy's  foot  by  two  incisions  the  whole  row  of  these  bones,  and  an  ex- 
cellent foot  was  left — so  good,  indeed,  that  it  was  difficult  to  believe 
that  so  much  bone  had  been  taken  away  (Fig.  475).  The  same  may 
be  said  of  the  carpal  bones.  Indeed,  in  these  cases  true  conservative 
surgery  is  of  great  value.  The  removal  of  dead  bone,  however  ex- 
tensive, is  a  very  safe  operation,  and  is  followed  by  results  which  are 
often  startling  by  their  success ;  there  is  no  limit  to  the  removal  of 
necrosed  bone,  wherever  found,  and  no  limit  to  the  amount  of  natural 
repair.    To  amputate  a  limb,  foot  or  hand,  for  necrosed  bone  until  the 
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Surgeon  has  proved  tbat  the  removal  of  the  diseased  parfc  is  impoesible, 
or  the  operation  has  turned  out  unsuccessful,  is  scarcely  a  justifiiU>le 
proceeding. 

To  gouge  away  bone  that  is  inflamed  and  not  dead,  or  to  excise 
inflamed  bones  that  may  undergo  repair,  is  a  proceeding  which  is 
practically  bad  and  scientifically  unreasonable;  for  all  bone  that  is 
not  dead  is  reparable,  and  to  interfere  with  it  mechanically  is  bad 
surgery. 

The  great  success  of  this  operation  for  necrosis  (sequestrotomy)  is 
unquestionably  due  to  the  introduction  of  ansesthetics;  before  their 
introduction  the  operation  was  a  difficult  and  dangerous  one,  indeed, 
it  was  rarely  performed ;  amputatiom  having  been  too  often  its  sub- 
stitute. In  this  operation  the  benefit  of  Esmarch's  elastic  bandage 
and  tourniquet  is  well  exemplified. 

Caries. 

No  word  in  surgery  has  been  used  with  g^rcater  carelessness  and  On  qoies. 
with  a  greater  variety  of  meanings  than  caries,  and  there  is  not  one 
that  conveys  now  a  less  definite  idea.  In  the  present  page  it  will  be  Definition, 
applied  to  an  unhealthy  inflammation  of  bone — chiefly  of  cancellous 
bone.  When  superficial  it  is  often  associated  with  ulcerative  or  mole- 
cular necrosis,  when  deeply  placed  or  central  with  necrosis  or  suppura- 
tion ;  it  may  or  may  not  be  associated  with  syphilis  or  struma ;  it  is 
pathologically  remediable  and  reparable,  and  whenever  found  is  mixed 
up  with  reparative  processes.  In  patients  of  feeble  power  and  some 
constitutional  cachexia,  or  where  the  disease  is  very  extensive,  it  may 
clinically  be  incurable,  and  thus  require  surgical  interference.  Never- 
theless, in  its  nature  it  is  inflammatory,  and  should  be  looked  upon  as 
a  curable  affection,  depending  more  upon  constitutional  than  local 
causes ;  in  this  point  it  differs  from  necrosis. 

A  bone  is  said  to  be  carious  on  its  surface  when  it  is  exposed.  Periosteal 
presents  an  irregular  and  worm-eaten  appearance,  and  is  suppurating,  ^*'*'** 
throwing  otf  a  serous,  purulent,  more   or   less  offensive  discharge, 
which  contains  excess  of  phosphate  of  lime,  and  is  mixed  with  small 
fragments  of  bone  tissue.    This  affection  is  generaUy  associated  with 
an  ulcer  or  open  sore  of  the  skin  over  the  parts,  and  more  or  less 
thickening  of  the   periosteum   and  bone  around  and   beneath  the 
diseased  portion.     It  is  always  vascular,  and  readily  bleeds  on  being 
touched.    It  is  occasionally  painful.    At  times  the  bone  is  soft  and 
yields  to  the  'pressure  of  a  probe ;  in  other  cases  it  is  hard.    When  Articolar 
it  attacks  the  articular  surface  of  a  bone  it  often  forms  pits  with  **™** 
sharp  well-defined  edges,  and  under  these  circumstances  has  been 
looked  upon  as  scrofulous,  but  with  what   amount   of  truth  it  is  Sypliylitic 
difficult  to   say.      When    it  is   associated   with  syphilis  it   follows  c*****- 
the  suppuration  of   a  node.    At  times   it  is  complicated  with   the 
tubercular    thickening  of  the  surface  of  the  bone   itself,  or   with' 
what  Paget  has  described  as  annular  ulcers,  in  which  a  spot  of  ulcera- 
tion is  seen  which  goes  on  to  form  a  circular  trench  round  a  worm- 
eaten  surface.    This  trench  increases  in   width  and  depth,  and  at 
last  loosens  a  sequestrum,  which  separates  and  leaves  a  circular  de- 
pression.   In  bones  of  the  skull  this  ulcer  may  involve  one  or  both 
tables.     This  ulcer  may  subsequently  heal,  leaving  a  permanent  dt* 
pression. 

VOL.  II.  ^ 
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When  the  imUnriar  of  a  hone  is  eoriaus  it  is  TueiiUr,  altiboogii  nA- 
ened  •ometimes  almoet  to  TottennesB,  and  easily  breaka  down;  it 
discbarges  often  a  thin,  sangnineons,  semi-purulen^  fetid  floid,  wU^ 
contains  fragments  and  elements  of  bone;  absc^aea  often  on  criiit 
in  and  ahont  the  hone,  which  generally  eommnnicata  eztenallf 
through  the  soft  parts:  at  times  they  are  combined  with  necrosia 
In  the  spine — its  most  typical  seat — it  is  often  nnaaaoeiatad  with  any 
external  suppuration  or  discbarge;  the  bone  with  the  intemartehral 
substance  softening  down  and  nndergoing  eztensire  moleeolar  death, 
the  particles  being  apparently  reabsorbed  and  carried  away;  Baeh 
loss  of  bone  and  interstitial  substance  taking  place,  and  oomplcie 
recovery  following  without  any  external  discharge  Around  the 
inflamed  or  carious  bone  the  cancellous  tissne  is  generally  infiltrated 
with  organizable  inflammatory  eifusion,  the  character  of  thia  effn- 
sion  depending  much  upon  tiie  character  of  the  inflammation;  in 
feeble  and  strumous  subjects  the  fluid  will  be  of  a  serona,  oily,  and 
non-plastic  kind  ('Black  on  Tuberculous  Bone/  Bdin^  1869),  the 
cancellous  bone  becoming  more  cellular  and  light;  in  more  healthy 
types,  the  effusion  will  be  plastic  and  organixable,  the  bone  becom- 
ing more  compact ;  in  one  case  no  consolidation  of  the  anrronnding 
bone  will  be  present,  whilst  in  another  condensation  of  the  bone  to  a 
greater  or  less  extent  will  be  found. 

Under  all  circumstances  the  nature  of  the  inflammatory  action  tnms 
much  upon  the  constitutional  power  of  the  patient ;  in  stmmous  and 
feeble  subjects  the  disease  tends  to  spread  out  and  but  little  to  repair, 
in  more  healthy  subjects  to  a  local  action  and  to  recovery. 

In  rare  examples  genuine  tubercle  may  co-exist  with  the  inflam- 
mation. 

Tbeatmsnt. — Looking  upon  the  aifection  as  an  inflammatory  one, 
and  consequently  as  curable,  it  is  to  be  treated  on  somewhat  similar  prin- 
ciples to  inflammation  of  other  parts.  When  the  general  powers  of 
the  patient  are  feeble  they  are  to  be  stimulated  by  tonic  medicine  and 
regimen ;  local  pain  is  to  be  soothed  and  torpid  action  to  be  stimulated, 
but  all  mechanical  and  surgical  interference  is  to  be  avoided,  except 
that  for  tbe  removal  of  dead  bone.  In  superficial  or  periosteal  caries 
or  ulceration,  when  rest,  elevation,  soothing  or  possibly  stimulating 
applications  with  tonics  fail  to  induce  a  healthy  reparative  action,  local 
stimulants  are  sometimss  of  u^e,  the  application  of  tbe  mineral  acids  such 
astbe  nitric  or  sulphuric,  strong  or  diluted,  havingoften  abene6cial  action. 
Pollock  speaks  highly  of  the  value  of  sulphuric  acid,  at  first  diluted 
with  equal  parts  of  water  and  subsequently  pure,  the  acid  destroying 
or  dissolving  the  surface  to  which  it  is  applied,  and  setting  up  a  more 
healthy  action  in  the  parts  beneath,  and  thus  hastening  recovery. 
Boinet  advocates  the  use  of  iodine,  at  first  diluted  and  then  strong ; 
others  recommend  phosphoric  acid.  Dr.  Fitzpatriek  applies  the  Vienna 
paste  or  potassa  cum  calce  to  the  surface  of  the  inflamed  bone,  as  well 
as  to  its  deeper  parts  after  puncturing  them.  The  actual  or  galvanic 
cautery  has  also  been  employed,  and  in  superficial  caries  it  seems  to  be 
vsduable.  In  deep-seated  or  endosteal  caries  some  Surgeons  speak  highly 
of  operative  interference,  either  by  the  gouging  out  of  the  diseased 
tissue  or  excision  of  the  inflamed  or  carious  bone ;  but  I  allude  to  this 
treatment  only  to  condemn  it.  I  believe  it  to  be  both  unnecessary  and 
injurious.     It  is  unnecessary,  as  in  the  majority  of  cases  recovery  can 
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be  secured  without  it ;  it  is  injurious,  as  gouging,  as  a  rule,  adds  to  Snnpetl 
the  irritation,  and  thus  tends  to  spread  the  disease,  the  gouging  often  SjjSSiwf 
exciting  more  general  inflammation  in  the  bone  or  endosteum.  eccMsry. 

Excision  of  the  diseased  bone  is  not  an  operation  that  can  be  highly  ExdsioB  not 
recommended ;  it  may  be  done,  doubtless,  with  success,  as  in  the  tarsus^  '^^^^ 
and  many  an  inflamed  or  carious  os  calcis  has  been  successfully  excised;  ^^ 
but  there  is  a  strong  question  as  to  the  necessity  of  the  operation. 
>Vhcn  the  bone  dies,  the  necrosed  bone  may  be,  and  should  be,  removed, 
but  in  all  other  conditions  it  is  reparablciunder  constitutional  treatment 
and  local  applications.    Surgeons  who  interfere  surgically  with  carious 
bones  usually  prefer  exdsion  to  any  partial  operation.    Superficial  or 
periosteal  caries  may  be  regarded  and  treated  as  an  indolent  ulcer  in 
other  parts,  the  repair  being  more  chronic  in  bones  than  in  soft  tissues, 
and  deep-seated  caries  or  inflammation  may  be  regarded  much  in  the 
same  light.    When  syphilis  complicates  the  case,  iodine  in  one  of  its 
forms  in  full  doses,  and  as  a  local  application,  is  of  great  use,  combined 
with  any  tonic  that  may  appear  to  be  needed. 

TUKOUBS  OF  BOHE. 

Tumours  of  bone  in  their  pathology  vary  but  little  from  tumours  of  TomMrs  of 
other  parts.    Their  diflerences  arise  from   the  peculiarity  of  the  tissue  '*•"•• 
in  or  around  which  they  grow.    Tumours  of  bone,  as  of  soft  parts,  par- 
take of  the  nature  of  the  tissue  in  which  they  are  developed ;  thus,  a  Character, 
tumour  that  in  a  fibrous  organ  would  be  more  or  less  fibrous,  when 
originating  in  or  upon  a  bone  is  mixed  with  bone,  and  a  carcinomatous 
tumour  of  soft  parts  becomes  a  malignant  osteoid  cancer  of  a  bone.    In 
addition  to  these,  there  is  a  special  tumour  known  as  the  myeloid, 
and  the  cartilaginous. 

Excluding,  therefore,  enlargements  of  bone  due  to  inflammation,  Varietifls  of 
there  are  bony  outgrowths,  or  exostoses,  cartilaginous  and  my^^Mi  tumoazs. 
tumours,  all  being,  as  a  rule,  of  an  innocent  nature.  There  are  the 
osteO' sarcomatous  tumours,  or  fibrous  tumours  of  bone,  including  those 
that  have  a  periosteal  as  well  as  osteal  origin,  the  fibrous  and 
osseous  elements  predominating  in  various  degrees  ;  and,  lastly,  there 
are  the  maUffnant  tumours  of  bone,  whether  of  the  soft  or  the  hard 
kind,  osseous  matter  being  mixed  up  largely  with  both  ;  the  disease 
acquiring  the  name  of  osteoid  cancer  when  the  bony  elements  pre- 
dominate. These  tumours  grow  from  the  periosteum  as  well  as  from 
the  bone. 

Exostoses  may  grow  from  almost  every  bone ;  from  the  cranial  bones.  Exostoses, 
inside  and  out,  as  well  as  from  those  of  the  trunk  and  extremities. 
Those  of  the  cranium  are  usually  very  dense  and  of  ivory-like  hard-  Cranial 
ness ;  indeed,  they  are  often  called  ivory  exostoses.    They  are  some-  m<**os«s. 
times  so  hard  that  they  cannot  be  removed.    They  may  have  broad 
bases ;  at  times  they  are  pedunculated,  and  in  singular  examples  they 
occur  as  loose  growths ;  such  being  generally  tumours  of  the  frontal 
sinus  and  should  be  described  as  enostoses,    Mr.  Hilton  has  recorded  an  Esamplei. 
interesting  case  (*  Guy's  Rep.,'  vol.  i),  in  which  such  a  bony  tumour,  of 
twenty-three  years'  standing    (Fig.  507)  fell  out  of  a  large  cavity 
in    the    superior   maxillary  bone  (Fig.    606).     The  man  in  1866, 
thirty  years  after  the   operation,  was  well,  although   disfigured   by 
the  hole  in  which   the  tumour  had  rested;  and  in  a  former  page 
(Page  13,  Vol.  II),  I  have  recorded  a  case  of  the  same  affection 
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inflammation  appear,  the  abscess  is  making  its  waj  throagli  tiie  ft^ 
osteam  externally  (vide  Abeoess  in  Bone). 

When  periottitit  ends  in  necrosis  it  is  only  of  the  ahall  of  bcM 
beneath  the  inflamed  node  (peripheral  necrosis) ;  and  the  dead  boM 
under  these  circnmstances  rests  exposed,  and  when  coreied  7B,ftk 
by  soft  parts  alone;  no  new  bone  surronnding  it  (Fig,  486).  Wki 
endottiiit  ends  in  necrosis  it  is  usually  of  a  greater  or  less  mm 
occupying  the  centre  of  the  bone  (central  necrosis),  although  sobs* 
times  the  whole  shaft  or  articular  extremity  of  the  bone  dies;  tk 
dead  bone  or  sequestrum  is  then  more  or  less  oompletelj  enrwadri 
by  new  bone — a  new  periosteal  formation  (Figm  496);  when  tUi 
new  casing  is  incomplete,  it  is  a  fair  proof  tbat  the  perioeteam  htf 
been  involved  (Fig.  498). 

In  necrosis  of  a  long  bone  the  result  of  periostitis  and  endostHh  ^ 
extension,  the  hope  of  a  new  bone  being  formed  is  a  fhrlom  oos^  tat 
the  chi^  bone-forming  membrane — ^the  periostenm — has  been  d^ 
stroyed ;  whilst  in  the  necrosis  of  endostitis  there  is  eyety  hops  of  • 
complete  restoration  of  the  bone  taking  place,  through  its  periost«l 
covering,  on  the  removal  of  the  dead  portion  or  seqaestmm. 

In  the  necrotic  of  ike  ekull,  which  is  always  periosteal  no  new  bosi 
is  formed,  the  periosteum  having  been  destroyed.  When  foQovi^ 
an  injury  to  the  skull  it  is  preceded  by  *'  the  pufiy  tamonr  of  Fott/ 
In  syphilis  it  follows  a  suppurating  node. 

In  a  rare,  if  not  unique  preparation  (Guy's  Musenm)  of  necfosii 
after  amputation,  taken  from  a  patient  of  my  own,  the  end  of  the 
divided  femur  died,  and,  at  a  later  period,  the  periosteal  aheath  of  new 
bono  that  formed  around  it  died  also,  one  sequestrum  being  foond 
within  the  other  on  their  withdrawal  from  the  stump. 

Tbeatmbih?. — In  periottitis,  when  suppuration  does  not  take  place, 
fomentations,  with  the  elevation  of  the  limb,  sedatives  to  allay  pain, 
and  the  internal  use  of  the  iodide  or  bromide  of  potassiuna,  with  ot 
without  tonics,  according  to  the  special  requirements  of  the  patient, 
are  the  most  efficient  means ;  in  still  more  chronic  cases  the  use  of  s 
blister,  or  the  repeated  application  of  the  compound  tincture  of  iodine^ 
is  of  value.  When  rheumatism  seems  to  influence  the  morbid  actkn, 
colchicum  has  a  beneficial  tendency.  When  nocturnal  pain  is  great, 
besides  the  internal  administration  of  opium  or  other  sedatives,  the 
external  application  of  belladonna  certainly  gives  relief;  when  pain  is 
unrelieved  by  such  treatment,  and  is  severe,  a  subcutaneous  seetion 
of  the  periosteum  with  a  tenotomy  knife  is  advisable.  When  sup- 
puration threatens,  the  warmth  of  a  poultice  or  hot  fomentation  wither 
without  the  application  of  leeches,  may  sometimes  arrest  it ;  and  a  blister 
at  times  seems  to  check  its  progress.  When  pus  has  formed,  as  a  rale 
it  is  wise  to  let  it  out,  but  the  Surgeon  need  be  in  no  hurry  to  do  this 
unless  the  pain  be  great  and  the  abscess  has  a  disposition  to  spread, 
for  pus  may  be  reabsorbed,  and  opening  a  periosteal  absoess  lenders 
bone  exfoliation  more  probable. 

Chronic  ostitis  is  an  affection  which  is  most  troublesome  to  treat 
with  any  effect,  and  the  same  means  that  have  been  reconunended  for 
periostitis  may  be  tried  in  this.  In  a  general  way,  however,  they  do 
little  more  than  give  relief ;  they  have  but  slight  efiiect  upon  the  pro- 
gress of  the  disease,  it  being  far  too  common  for  a  bone  in  a  state  of 
chronic  inflammation  to  become  necrosed.    When  treated  early,  how- 
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^  ever,  success  is  not  infrequent.    When  the  disease  is  steadily  progress- 
ing, and  remedies  appear  to  have  no  influence  on  its  progress,  the 

j)  operation  of  drilling  the  bone  in  one  or  more  points,  according  to  the  Drillijig. 

H  extent  of  the  disease,  is  an  operation  to  be  recommended;  but  when 

f  this  fails  that  of  trephining  may  be  employed,  for  taking  away  a  piece  Trepbining. 

I  of  bone  or  drilling  the  bone,  if  it  does  not  avert  the  progress  of  the 

^  disease,  which  it  undoubtedly  often  does,  at  any  rate  gives  relief  to 

I  local  pain.     Pain  in  endostitis  or  periostitis  is  due  to  tension  caused  by 

j  pent-up  inflammatory  effusion,  whether  fibrinous,  purulent,  or  serous, 

I  and  relief  can  only  be  aflbrded  by  its  removal.    When  a  new  growth, 

,  cystic  or  otherwise,  occupies  the  centre  of  a  bone,  a  like  pain  is  how- 

I  ever  experienced. 

HecroBis. 
I 

This  means  the  death  of  bone;  it  may  be  of  the  shell  or  compact  Onneeraau. 
tissue,  of  the  inside  or  cancellous  tissue,  or  of  both  combined.  It  may 
occur  as  a  result  of  periostitis  or  endostitis ;  idiopathioally  without  Csosei. 
known  cause,  or  follow  fever,  or  be  the  result  of  injury  from  sprain, 
concussion,  contusion,  fracture  or  gunshot  wound.  As  a  consequence 
of  acute  inflammation,  bone  may  die  rapidly.  I  have  already  related 
a  case  in  which  local  necrosis  of  the  articular  extremity  of  the  tibia 
took  phice  in  six  weeks,  and  it  is  well  known  that  phalanges  necrose 
and  exfoliate  in  five  or  six ;  in  fact,  in  acute  necrosis  a  month  or  six 
weeks  is  full  time  for  bone  to  die  and  be  thrown  off.  In  the  necrosis 
of  the  lower  jaw  from  phosphorus  the  same  truth  is  exemplified.  Ne- 
crosis as  a  consequence  of  chronic  inflammation  is,  however,  less  rapid  and 
certainly  less  common,  for  when  a  bone  dies  from  inflammation  it  does 
so  usually  from  acute  action ;  the  chronic  action  being  shown  in  the  pro* 
cess  of  exfoliation,  in  the  separation  of  the  dead  bone  from  the  living ; 
in  this  process  a  considerable  time  is  often  expended,  no  definite 
period  having  been  hitherto  recognised,  its  rapidity  differing  in  every 
case. 

The  process  of  exfoliation  is  a  very  beautiful  one,  it  is  the  same  in  Proceti  of 
bone  as  in  the  soft  parts,  only  slower.  exfolktioa. 

"  When  a  portion  of  bone  is  to  die,"  writes  Holmes  in  an  admirable  Holmas^ 
article  in  his  '  System,'  voL  iii, "  the  first  phenomenon  is  the  cessation  descriptioiL 
of  circulation  in  it.  This  leaves  it  hard,  white,  and  sonorous  when 
struck.  It  does  not  bleed  when  exposed  or  cut  into,  and  is  insensible. 
Occasionally,  when  the  dead  bone  is  exposed  to  the  air,  and  acted  on  by 
the  presence  of  putrid  pus,  its  colour  becomes  nearly  or  quite  black ; 
large  surfaces  of  hard,  black,  necrosed  bone  are  sometunes  left  ex- 
posed by  the  sloughing  of  the  skin  over  the  tibia.  The  dead  bone  at 
first  retains  its  connection  to  the  bone  around,  as  well  as  to  the  peri- 
osteum or  whatever  part  of  the  nutrient  membrane  may  belong  to  it ; 
but  the  presence  of  a  dead  part  is  never  long  tolerated  by  the  living 
tissues,  and  accordingly  the  processes  which  are  to  eliminate  it  soon 
become  perceptible  in  both  these  structures.  The  periosteum  or  me- 
dullary membrane,  as  the  case  may  be,  separates  from  the  dead  bone 
and  becomes  inflamed,  a  quantity  of  ossific  deposit  (more  or  lets,  ac- 
cording to  circumstances)  is  poured  out  between  it  and  the  dead  bone, 
and  this  deposit  soon  becomes  converted  into  new  bone,  forming  a 
sheath  over  the  dead  portion,  by  which  the  latter  is  enclosed  or  imvoffi- 
noted,  as  the  technical  term  it.     The  dead  part  ii  now  palled  a 
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tequutrum,  a  name  only  properly  applied  to  it  wben  koes  ai » 
Taginated,  though  often  incorrectly  need  of  an j  piece  of  deid  )m 
While  this  iheath  is  being  formed  from  the    membraiie  eoitiif  ^ 
dead  bone,  changes  are   going  on  in  the   living  bone  to  vU'  ' 
was  attached.    When  the  latter  has  been  prerionslj  diseiNi  Li 
when  the  necrosis  has  been  of  inflammatory  origin,  tlie  iali 
tory  deposit  which  surrounds  the  seqaestrnm    softens^  pus  is  toad, 
and   a    groove   of  ulceration  is   produced   at    the   expense  of  ^ 
circle  of  inflamed  bone  which  forms  the  margin  of  the  ■oqwiliH 
If  the  surrounding  bone  has  been  prerionalj   heelthj   the  af» 
trum  acts  as  an  irritant  upon  it,  setting  up   first    inflammatifli  fli 
thickening  to  a    Ysriable   distance,    and   then    nloemtion.    Tkmi 
groove  is  traced  round  the  sequestrum,  and  the  formation  of  tiiegiM* 
is  accompanied  by  suppuration,  'the  pus  containing    much  cMtt| 
matter  from  the  disintegrated  tissue,  B.   B.   Cooper   stating  8|  fa 
cent,  of  phosphate  of  lime.'    The  pus  formed  in  the  neighboorboedBf 
the  dead  parts  malces  its  way  to  the  nearest  snrfaoe,  and  in  so  doiif 
interrupts  the  formation  of  the  periosteal  sheath,  learing  sinosM  • 
cloiiea,  passing  through  this  sheath  from  the  seqnestmm  to  the  sorta 
of  the  body,  or  sometimes  into  a  neighbouring  joint  or  serous  esnij- 
The  presence  of  such  sinuses  leading  through  the  shell  of  bone  tobii 
smooth,  sonorous  bone  at  the  bottom  of  the  cavity  is  the  distingoiilnif 
mark  of  necrosis  "  (Fig.  497). 

Whero  the  periosteum  has  been  destroyed  no  investing  sheath  of  bflv 
will  exist  to  interfere  with  the  separation  and  casting  off  of  the  s»is»> 
trum  (Fig.  498) ;  whero  it  is  nearly  perfect  the  shell  of  new  bosi 
will  be  complete  (Fig.  496).  Under  these  circumstances  the  caug 
thickens  and  becomes  dense.  I  have  in  the  thigh,  to  reach  the  seqaa- 
trum,  cut  through  a  bony  sheath  upwards  of  an  inch  in  thickness.  Tki 
subperiosteal  sheath  is  never  seen  in  necrosis  of  the  skull  or  in  akflrt 
cancellous  bones. 

The  whole  shaft,  or  any  portion,  of  a  long  bone  may  become  ns* 
crosed,  the  epiphyses  often  saving  the  joints  (Fig.  498)  ;  bat  as  a  rak 
some  portion  of  the  shaft  romains  attached  to  one  or  other  of  fte 
epiphyses.  Occasionally  the  epiphyses  themselves  are  the  seat  of  » 
crosis.  In  the  tarsal  bones,  during  infant  life,  the  ossific  centre  d 
the  bones  may  die  and  exfoliate.  There  is  also  good  reason  to  beliert 
that  necrosis  of  the  shaft  of  a  bone  often  originates  after  a  sprain  or 
injury,  from  inflammation  in  the  epiphysial  cartilage  connecting  it  wiU 
the  epiphysis. 

The  amount  of  thickening  around  the  sequestrum  depends  mnch  npoa 
the  extent  of  new  bone  poured  out  by  the  periosteum,  and  the  dnratioa 
of  the  process ;  its  density  also  turns  upon  the  length  of  time  thi 
sequestrum  has  been  invaginated,  and  the  character  of  the  inflamma- 
tion. The  bony  shell  in  its  early  condition  is  soft  and  readily  cot, 
broken  down,  or  peeled  off ;  in  its  later  stages  it  becomes  as  bari 
almost  as  ivory,  and  is  most  difficult  to  cot  through. 

When  the  cloacsa  of  the  bone  case  aro  large  and  fortunately  placed 
towards  the  end  of  the  sequestrum,  natural  efforts  may  be  sufficient  of 
themselves  to  get  rid  of  the  foreign  body,  the  granulations  filling  tbt 
cavity  gradually  pressing  upon  the  dead  bone,  and  mechanically  extrud- 
ing it  from  its  bed.  In  this  way  large  masses  of  bone  are  sometimes 
discharged  by  natural  processes.    After  amputation  thia  result  is  fri- 
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j^quently  seen.  Some  years  ago  I  saw  with  Mr.  Cock  and  Dr.  IlifP, 
l^of  Eennington,  a  case  in  which  the  upper  part  of  the  shaft  of  the 
^liamerus  which  had  separated  at  its  upper  epiphysis  was  gradually 
^pressed  out  from  below  through  the  deltoid  muscle,  and  projected 
^cmtaide  the  acromion  process  for  about  an  inch;  Mr.  Cock  had  only 
y  to  complete  the  process  which  nature  had  so  well  commenced,  and  draw 

out  the  bone,  which  was  four  inches  long  (Fig.  503). 
g  Every  Surgeon  is  familar  with  a  somewhat  similar  act  in  other  cases 
^1  where  large  pieces  of  bone  are  sometimes  discharged  by  natural  pro- 
^  oesses,  and  far  more  frequently  small  ones ;  but  such  successful 
2  natural  eiForts  are  rare  in  comparison  with  the  failures,  surgical  art 
^  being,  as  a  rule,  demanded  to  assist  a  cure. 

**       When  the  dead  bone  has  been  shed  or  the  sequestrum  extruded  by  Bepair  after 
^  natural  eiForts  or  removed  by  surgicial  skill,  the  bone  granulates  and  remoral  of 
^'  thus  heals.    When  this  process  takes  place  upon  its  surface  the  steps  ••^'"••'""n. 
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Upper  half  of  the  ibaft  of  the  hnnienu  thrown  off  at  it*  luuction  with 
the  upper  epiphyiia  by  natural  proceaeea.    Prep.  1104">. 

are  very  visible,  and  when  the  sequestrum  has  been  removed  from  a 
cavity  the  same  process  goes  on,  but  with  it  another  acts  with  equal 
force,  and  that  is  the  gradual  contraction  of  the  periosteal  shell  of  new 
bone  that  surrounds  the  sequestrum ;  in  this  way  a  bone  is  reformed 
and  repaired. 

T&BATM SNT. — When  dead  bone  has  been  made  out  to  exist»  its  re-  Treatment  of 
moval  is  the  only  sound  practice ;    for  the  longer  it  is  left  in  its  ^^^'f'*^ 
cavity,  the  thicker  and  denser  becomes  the  periosteal  bone  sheath, 
the  probabilities  of  a  natural  cure  are  lessened,  and  the  difficulties  of  a 
surgical  operation  greatly  increased.    'Ihe  sequestrum  cannot,  however,  Be«o?al  of 
be  taken  away  until  it  has  been  thrown  off  from  the  living  tissues  or  ieqaestmm. 
loosened ;  although  as  soon  as  this  result  has  taken  place  the  sooner 
the  operation  for  its  removal  is  performed  the  better.    To  interfere  too 
soon  before  this  process  has  been  completed  is  sometimes  injurious, 
and  always  futile ;  to  wait  too  long  is  simply  to  add  to  the  difficulties  Await'ita 
of  the  case   and   postpone   recovery.    Bones  that  are  not  loose  may,  detachment, 
however,  often  be  detached  by  a  good  twist  of  a  pair  of  forceps,  or 
raised  by  an  elevator. 

When  the  dead  bone  is  found  to  be  loose  by  means  of  a  probe,  that  is  when 
when  it  can  be  made  to  move  in  its  sheath,  there  can  be  no  hesitation  neeeamry  to 
on  the  part  of  the  Surgeon  about  intefering;  but  when  this  move- *'^**''"*' 
ment  cannot  be  made  out  the  same  treatment  may  be  justifiable,  for  the 
sequestrum  may  be  so  tightly  impacted,  so  shut  in  by  granulations,  as 
to  be  immoveable  though  still  separated.    Under  these  circumstances  the 
history  of  the  case  and  the  duration  of  the  disease  will  be  of  great 
importance  as  a  guide,  for  where  many  months  have  passed  since  the 
inflammation  that  killed  the  bone  set   in,  the  probabilities  of  the 
sequestrum  being  loose  are  great,  for  most  sequestra  are  shed  in  four. 
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five,  to  ten  months.  I  have  teen  a  teqnettniM  in  acute  diemeii  Ann 
off  in  six  weeki,  and  have  remored  a  large  potrtion  of  the  ahall  d  At 
tibia  three  montha  after  the  first  onset  of  the  ejmptoiiia ;  iHA^  ■ 
the  other  hand,  the  dead  bone  may  be  found  fixed  at  a  fkt  man  £iM 
date  than  that  named.  All  Surgeons  know  that  a  necroeed  pfasksi  i 
generally  loose  at  the  end  of  fire  weeks,  and  is  ready  for  lemof^  ^ 
in  most  cases  the  Surgeon  is  justified  in  perfonning-  the  qperstiaifit 
necrosis  (sequestrotomT)  within  the  year.  Kngliah  Snrgeons^  asazri^ 
are  disposed  to  wait  till  the  eridenoe  of  the  eeqaeetnim  bdiig  qak 
loose  is  clearly  marked,  few  caring  to  interfere  before ;  whilst  aof 
Continental  Surgeons,  and  particularly  the  Qermana,  ezciee  theilitfH 
bone  within  three  months  of  its  first  manifestation  of  diaeaseb  I7  «hl 
is  called  a  subperiosteal  operation,  that  is  the  peeling  off  of  the  poi- 
osteuro  with  its  bony  sheath,  and  the  resection  of  the  shaft  of  iBflaarfi 
dying,  or  dead  bone.  But  in  doing  this,  as  nature  has  not  jet  inilifStT' 
the  limit  to  the  disease,  has  not  separated  the  dead  fyom  the  fifisf 
bone,  much  good  bone  must  of  necessity  be  often  removed  with  tk 
diseased,  or  much  of  the  diseased  bone  left  behind ;  both  of  wlid 
are  undesirable  oljects.  In  one  practice  (the  English)  the  ciiie  ii 
postponed  and  the  difficulties  of  the  operation  are  increased.  Ii 
the  other  (the  Continental)  more  may  be  done  by  operative  interfb- 
ence  than  is  needed  or  less  than  is  required,  the  new  formation  of  boM 
by  the  periosteum  being,  at  the  same  time,  necessarily  interfered  wi^ 
Line  of  The  best  practice,  probably,  is  to  be  found  between  the  two^  and  t^ 

pneticetobe  is  surgical   Interference  about  three  to  six  months   after  the  txA 
B<loptod.        Bppearauce  of  symptoms ;  in  acute  disease,  and  in  small  and  nsntrv 
bones,  early  interference ;  in  chronic  disease,  and  in  large  and  tbkk 
bones,  late. 

The  Operation  of  Seqnestrotomy. 

There  is  no  operation  in  surgery  more  satisfactory  than  this,  for,  i! 
a  rule,  it  is  unattended  with  danger,  and  is  followed  by  oomplite 
success ;  in  many  cases  it  is  a  simple  one ;  in  some  it  is  oomplicatei 
and  the  ingenuity  of  the  Surgeon  is  often  taxed  to  derise  means  (0 
carry  out  the  object  in  view — the  removal  of  the  sequestrum.  IWse 
the  tibia,  with  the  whole  shaft  or  diaphysis  the  seat  of  the  mischief  ai 
a  type  of  the  affection,  many  cloacae,  or  fistulsB,  leading  down  to  tbc 
dead  bone  through  the  periosteal  bony  case,  will  probably  be  prasent 
as  shown  in  Fig.  497 ;  and  with  a  probe  introduced  through  an  opea- 
ing  at  one  end  and  a  second  at  the'  other,  the  Surgeon  may  make  iiif 
incision  between  the  two  down  to  the  bone — that  is,  down  to  the  nrv 
case  of  bone  that  envelopes  the  old—and  having  done  this  he  may  psri 
back  with  a  raspatory  or  periosteal  retractor  the  periosteum,  at 
through  by  means  of  forceps  or  chisel  the  new  bone  that  prevente  the 
dead  from  being  seized,  and  thus  expose  the  necrosed  shaft.  This  dead 
piece  may  then  be  seized  by  a  pair  of  sequestrum  forceps,  and.  wbsrs 
practicable,  withdrawn.  Should  it  be  too  long  to  extract  thioogh  the 
wound,  or  should  the  opening  in  the  bony  case  correspond  to  its  centres 
the  sequestrum  may  be  divided  with  a  pair  of  cutting  forceps,  and  its 
two  halves  removed  separately.  At  times  a  good  elevator  is  of  ose  to 
raise  the  sequestrum  from  its  bed,  or  to  prise  it  from  its  attschment 
At  times  a  good  deal  of  the  new  casing  of  bone  requires  removal  to 
enable  the  Surgeon  to  get  at  the  dead  portion ;  thns,  in  the  femor, 
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where  the  whole  shaft  U  necrosed,  the  upper  part 
being  larger  than  the  lower,  it  may  be  necessary  to 
chisel  off  or  remore  nearly  the  whole  surface  of  the 
new  shell  of  bone  that  surrounds  the  sequestrum  to 
admit  of  its  removal,  it  being  impossible  to  with- 
draw through  the  lower  orifice  a  piece  of  bone  of 
larger  diameter.  In  one  case  the  simple  enlargement 
of  one  of  the  cloace  is  sufficient  to  enable  the 
Surgeon  to  seize  and  remove  the  bone ;  in  another  it 
is  necessary  to  lay  two  or  more  cloacae  into  one.  The 
object  the  Surgeon  has  in  view  is  to  remove  the  se- 
questrum, and  this  should  be  done  with  as  little  in- 
terference with  the  soft  parts  and  bony  sheath  as 
possible.  The  object  having  been  obtained,  the 
parts  have  only  to  be  kept  clean,  raised,  and  left 
alone  to  fill  up  and  heal,  a  good  recovery  being  the 
rule.  The  instruments  employed  for  sequestrotomy 
are  illustrated  in  Fig.  504. 

When  the  whole  shaft  of  a  bone  has  been  removed 
in  early  life,  some  shortening  of  the  new  bone  or  arrest 
of  growth  may  be  looked  for ;  in  the  case  illustrated 
below  (Fig.  506)  such  a  result  took  place,  the  draw-  ^jj***  of  growth  of 
ing  having  been  Uken  from  a  young  woman,  set.  26,  ^f^^  bLJwSdJ- 
from  whom  I  removed,  fourteen  years  before,  the  teen  yean  befon. 
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whole  shaft  of  the  tibim.     The  bowing  of  the  limb  is  dot  to  fti 

bending  of  the  flbubi,  which  haa  grown  natmmllj  mud  beottoiiqt 

itself  to  the  shortened  tibia. 

When  When  the  sequestmm  cannot  be  raised  from  iti  bed  it  had  bstek 

■^^'"^    left  alone,  the  opening  the  Sorgeon  has  made  being  not  loct^  fbr  thn^k 

unxed.         .^  ^^^   ieqnestram   may   subsequently  be    taJcen   away  or  expM 

naturally. 

Dead  bone,  the  result  of  periosteal  disease,  that  ia  not  eorerediitf 
new  bone,  readily  exfoliates ;  it  rarely  requires  more  th^n  iti  n^ 
removal  by  forceps,  the  soft  parts  corering  it  being  diTided;  iatkii 
way  large  portions  of  the  skull  may  be  removed.  I  have^  inadkSi 
removed  nearly  half  the  frontal  bone,  and  in  an  s^nlt^  after  sypkiGtit 
periostitis,  large  portions  of  all  the  cranial  bones  forming  the  nsiL 
In  one  case  large  portions  of  the  parietal,  occipital,  and  frentsl  boav 
were  taken  away. 
Necrosis  •mty      When  after  necrosis  of  a  bone  the  sequestmm 


aloeraiumof  ^^^»  ^"^^'^  hemorrhage  may  ensue.    Thus,    Poland   has  rteoM 

artery.  (*  Guy's  Hosp.  Rep.'J  three  cases  where  such  a  result  took  plaes  ii 

Neerona        necrosis  of  the  femur,  the  popliteal  artery  in  each  baring  been  wouDdsL 

producing       Holmes  has  also  recorded  a  case  where  a  fatal  haemorrhage  ihMi  tfai 

ulceration  of  lingual  artery  followed  disease  of  the  jaw,  and  from  the  aorta  in  csries 

'^'^^'*'         of  the  spine ;  and  a  preparation  in  the  Ouy's  Mosenm  (1249")  shosi 

a  piece  of  necrosed  tibia  that  perforated  the  anterior  tibial  artery  sai 

set  up  hemorrhage,  which  necessitated  the  application  of  a  ligatme  to 

the  femoral  artery. 

Necroiii  in  s      When  necrosis  occurs  in  a  joint  profuse  suppuration  and  disorgini- 

joint.  zation  of  that  joint  must  ensue.    Where  this  does  not  prove  fatal,  and 

repair  goes  on,  recovery  may  be  prevented  by  the  presence  of  dissased 

bone ;  and  when  this  fact  can  be  established  the  removal  of  the  booe  if 

the  best  practice.     I  have  done  this  in  the  knee  in  three  cases,  and  in 

the  hip,  ankle,  shoulder,  and  elbow  joints  with  a  good  result,  bav- 

ing  in  all  removed  large   pieces  of  dead  bone  through   a  suffidesi 

incision.    ('  Lancet,'  Feb.  6,  1875.) 

Such  cases  as  these  must  be  looked  upon  as  cases  of  necrosis,  the 
joint  having  lost  its  special  features  by  previous  disease. 
Necroait  Necrosis  of  the  carpal  and  tarsal  bones  is  a  common  affection,  for 

JI^J^^R^  ^^  these  bones  die  like  the  flat  bones,  no  new  sheath  of  bone  preventing 
Free  indiion  ^^®"'  ®^^oliation  or  removal.  They  may  be  treated  freely,  such  ind- 
and  removal.  ^^^^*  being  made  as  will  allow  of  their  removal.  The  os  calcis  is  the 
bone  most  commonly  aflected,  and  I  have  removed  a  large  portion  of 
this  bone  on  many  occasions  with  complete  success.  The  epiphysis  of 
the  heel  is  not  rarely  affected.  The  scaphoid  is  sometimes  involved. 
even  at  a  very  early  period.  The  cuneiform  and  cuboid,  separately  or 
together,  are  also  found  diseased.  Not  long  ag^,  1  removed  from  a 
boy's  foot  by  two  incisions  the  whole  row  of  these  bones,  and  an  ex- 
cellent foot  was  left — so  good,  indeed,  that  it  was  difficult  to  believe 
that  so  much  bone  had  been  taken  away  (Fig.  475).  The  same  may 
be  said  of  the  carpal  bones.  Indeed,  in  these  cases  true  conservative 
surgery  is  of  great  value.  The  removal  of  dead  bone,  however  ex- 
tensive, is  a  very  safe  operation,  and  is  followed  by  results  which  sre 
often  startling  bv  their  success ;  there  is  no  limit  to  the  removal  of 
necrosed  bone,  wherever  found,  and  no  limit  to  the  amount  of  natural 
repair.    To  amputate  a  limb,  foot  or  hand,  for  necrosed  bone  until  the 
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SargeoQ  has  proved  thftt  the  removal  of  the  diseased  part  is  impossible, 
or  the  operation  has  turned  out  unsuccessful,  is  scarcely  a  justifiable 
proceeding. 

To  gouge  away  bone  that  is  inflamed  and  not  dead,  or  to  excise 
inflamed  bones  that  may  undergo  repair,  is  a  proceeding  which  is 
practically  bad  and  scientifically  unreasonable;  for  all  bone  that  is 
not  dead  is  reparable,  and  to  interfere  with  it  mechanically  is  bad 
surpery. 

The  great  success  of  this  operation  for  necrosis  (sequestrotomy)  is 
unquestionably  due  to  the  introdaction  of  ansBsthetics;  before  their 
introduction  the  operation  was  a  difficult  and  dangerous  one,  indeed, 
it  was  rarely  performed ;  amputatiom  having  been  too  often  its  sub- 
stitute. In  this  operation  the  benefit  of  Esmarch's  elastic  bandage 
and  tourniquet  is  well  exemplified. 

Caries. 

No  word  in  surgery  has  been  used  with  greater  carelessness  and  On  quriei. 
with  a  greater  variety  of  meanings  than  caries,  and  there  is  not  one 
that  conveys  now  a  less  definite  idea.  In  the  present  page  it  will  be  Definition, 
applied  to  an  unhealthy  inflammation  of  bone — chiefly  of  cancellous 
bone.  When  superficial  it  is  often  associated  with  ulcerative  or  mole- 
cular necrosis,  when  deeply  placed  or  central  with  necrosis  or  suppura- 
tion ;  it  may  or  may  not  be  associated  with  syphilis  or  struma ;  it  is 
pathologically  remediable  and  reparable,  and  whenever  found  is  mixed 
up  with  reparative  processes.  In  patients  of  feeble  power  and  some 
constitutional  cachexia,  or  where  the  disease  is  very  extensive,  it  may 
clinically  be  incurable,  and  thus  require  surgical  interference.  Never- 
theless, in  its  nature  it  is  inflammatory,  and  should  be  looked  upon  as 
a  curable  affection,  depending  more  upon  constitutional  than  local 
causes ;  in  this  point  it  differs  from  necrosis. 

A  bone  is  said  to  be  carious  on  its  sufface  when  it  is  exposed,  Peiioiteal 
presents  an  irregular  and  worm-eaten  appearance,  and  is  suppurating,  ^^^^^^ 
throwing  off  a  serous,  purulent,  more   or   less  offensive  discharge, 
which  contains  excess  of  phosphate  of  lime,  and  is  mixed  with  small 
fragments  of  bone  tissue.    This  afiection  is  generally  associated  with 
an  ulcer  or  open  sore  of  the  skin  over  the  parts,  and  more  or  less 
thickening  of  the   periosteum   and   bone  around  and    beneath  the 
diseased  portion.    It  is  always  vascular,  and  readily  bleeds  on  being 
touched.    It  is  occasionally  painful.    At  times  the  bone  is  soft  and 
yields  to  the  'pressure  of  a  probe ;  in  other  cases  it  is  hard.    When  Articolar 
it  attacks  the  articular  surface  of  a  bone  it  often  forms  pits  with  *■"••• 
sharp  well-defined  edges,   and  under  these   circumstances  has  been 
looked  upon  as  scrofulous,   but  with   what   amount   of  truth  it  is  Syphylitic 
difiicult  to   say.      When    it  is    associated   with  syphilis  it   follows  caries, 
the  suppuration  of   a  node.    At  times   it  is  complicated  with   the 
tubercular    thickening   of  the  surface   of   the  bone   itself,  or   with 
what  Paget  has  described  as  annular  ulcers,  in  which  a  spot  of  ulcera- 
tion is  seen  which  goes  on  to  form  a  circular  trench  round  a  worm- 
eaten  surface.     This  trench  increases  in   width  and  depth,  and  at 
last  loosens  a  sequestrum,  which  separates  and  leaves  a  circular  de- 
pression.   In  bones  of  the  skull  this  ulcer  may  involve  one  or  both 
tables.    This  ulcer  may  subsequently  heal,  leaving  a  permanent  dt« 
pression. 
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When  the  interiar  of  e  bone  ii  e^riom  it  ia  rmmsulaT,  altiioigk  afr 
ened  tometimes  almost  to  rottenneas,  and  emmly  bmke  dovi;  it 
discharges  often  a  thin,  sanguineous,  semi-pnralent*  fetid  flaidt  whid 
contains  fragments  and  elements  of  bone;  mhuoemmem  often  cMOt 
in  and  about  the  bone,  which  generally  eommanioate  dtcfvlf 
through  the  soft  parts :  at  times  they  are  oombined  with  mcvbw 
In  the  spine — its  most  typical  seat — it  is  often  Qnasaociated  iritk  m 
external  suppuration  or  discharge;  the  bone  with  the  intermlM 
substance  softening  down  and  undergoing  extensive  moleeelar  dotk, 
the  particles  being  apparently  reabsorbed  and  carried  away;  naA 
loss  of  bone  and  interstitial  substance  takings  pl^eev  And  coopkti 
recovery  following  without  any  external  diacluirge.  Aroimd  tk 
inflamed  or  carious  bone  the  cancellous  tissue  ia  generally  inflKnlrf 
with  organizable  inflammatory  effusion,  the  character  of  tf*M  cA. 
sion  depending  much  upon  Uie  character  of  the  inflammatioB;  is 
feeble  and  strumous  subjects  the  fluid  will  be  of  a  seroos^  oOy,  sod 
non-plastic  kind  (<  Black  on  Tuberculous  Bone,'  Edin^  1869),  ike 
cancellous  bone  becoming  more  cellular  and  light;  in  moie  healthT 
types,  the  eflfosion  will  be  plastic  and  organisable,  the  bone  beconh 
ing  more  compact ;  in  one  case  no  consolidation  of  the  rarrouBdiiif 
bone  will  be  present,  whilst  in  another  condensation  of  the  bone  to  a 
greater  or  less  extent  will  be  found. 

Under  all  circumstances  the  nature  of  the  inflammatoty  actioa  tvrM 
much  upon  the  constitutional  power  of  the  patient ;  in  stramoos  sad 
feeble  subjects  the  disease  tends  to  spread  out  and  but  little  to  repair, 
in  more  healthy  subjects  to  a  local  action  and  to  recovery. 

In  rare  examples  genuine  tubercle  may  co- exist  with  the  inflam* 
mation. 

Tbeatment. — Looking  upon  the  affection  as  an  inflammatoiT  one^ 
and  consequently  as  curable,  it  is  to  be  treated  on  somewhat  similar  prin- 
ciples to  inflammation  of  other  parts.  When  the  general  powers  of 
the  patient  are  feeble  they  are  to  be  stimolated  by  tonic  medicine  and 
regimen;  local  pain  is  to  be  soothed  and  torpid  action  to  be  stimulated, 
but  all  mechanical  and  surgical  interference  is  to  be  avoided,  except 
that  for  the  removal  of  dead  bone.  In  superficial  or  periosteal  caries 
or  ulceration,  when  rest,  elevation,  soothing  or  possibly  stimulating 
applications  with  tonics  fail  to  induce  a  healthy  reparative  action,  local 
stimulants  are  sometimss  of  use,  the  application  of  the  mineral  acids  such 
astbe  nitric  or  sulphuric, strongordiloted,  havingoften  abeneficial  action. 
Pollock  speaks  highly  of  the  value  of  sulphuric  acid,  at  first  diluted 
with  equal  parts  of  water  and  subsequently  pure,  the  acid  destroying 
or  dissolving  the  surface  to  which  it  is  applied,  and  setting  up  a  moia 
healthy  action  in  the  parts  beneath,  and  thns  hastening  recovery. 
Boinet  advocates  the  use  of  iodine,  at  first  diluted  and  then  strong; 
others  recommend  phosphoric  acid.  Dr.  Fitzpatrick  applies  the  Vienna 
paste  or  potassacum  calce  to  the  surface  of  the  inflamed  bone,  as  well 
as  to  its  deeper  parts  after  puncturing  them.  The  actual  or  galvanic 
cautery  has  also  been  employed,  and  in  superficial  caries  it  seems  to  be 
valuable.  In  deep-seated  or  endosteal  caries  some  Surgeons  speak  highly 
of  operative  interference,  either  by  the  gouging  out  of  the  diseased 
tissue  or  excision  of  the  inflamed  or  carious  bone;  but  I  allude  to  this 
treatment  only  to  condemn  it.  I  believe  it  to  be  both  unnecessary  and 
injurious.    It  it  unnecessary,  as  in  the  m^ority  of  cases  recoveiy  can 
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be  secured  without  it ;  it  is  injarionf,  as  gouging,  as  a  rule,  adds  to  Snripetl 
the  irritation,  and  thus  tends  to  spread  the  disease,  the  g^ug^g  often  Sjf'SSMrT 
exciting  more  general  inflammation  in  the  hone  or  endosteum.  nwftttry. 

Excision  of  the  diseased  bone  is  not  an  operation  that  can  be  highly  Exdiion  not 
recommended ;  it  may  be  done,  doubtless,  with  success,  as  in  the  tarsus,  ^^^''"fl^ 
and  many  an  inflamed  or  carious  oscalcis  has  been  successfully  excised;  ""^^ 
but  there  is  a  strong  question  as  to  the  necessity  of  the  operation. 
When  the  bone  dies,  the  necrosed  bone  may  he,  and  should  be,  removed, 
but  in  all  other  conditions  it  isreparabletunder  constitutional  treatment 
and  local  applications.    Surgeons  who  interfere  surgically  with  carious 
bones  usually  prefer  excision  to  any  partial  operation.    Supcrflcial  or 
periosteal  caries  may  be  regarded  and  treated  as  an  indolent  ulcer  in 
other  parts,  the  repair  being  more  chronic  in  bones  than  in  soft  tissues, 
and  deep-seated  caries  or  inflammation  may  be  regarded  much  in  the 
same  light.     When  syphilis  complicates  the  case,  iodine  in  one  of  its 
forms  in  full  doses,  and  as  a  local  application,  is  of  great  use,  combined 
with  any  tonic  that  may  appear  to  be  needed. 

TUKOTTSS  OF  BOITE. 

Tumours  of  bone  in  their  pathology  vary  but  little  from  tumours  of  Tomtors  of 
other  parts.    Their  difl'erences  arise  from   the  peculiarity  of  the  tissue  ***"*•• 
in  or  around  which  they  grow.    Tumours  of  bone,  as  of  soft  parts,  par- 
take of  the  nature  of  the  tissue  in  which  they  are  developed ;  thus,  a  Chancter. 
tumour  that  in  a  fibrous  org^n  would  be  more  or  less  fibrous,  when 
originating  in  or  upon  a  bone  is  mixed  with  bone,  and  a  carcinomatous 
tumour  of  soft  parts  becomes  a  malignant  osteoid  cancer  of  a  bone.    In 
addition  to  these,  there  is  a  special  tumour  known  as  the  myeloid, 
and  the  cartilaginous. 

Excluding,  therefore,  enlargements  of  bone  due  to  inflammation,  Yaristies  of 
there  are  bony  outgrowths,  or  exostoses,  cctrtilaginous  and  fiiytftoKl  ^vmoon. 
tumours,  all  being,  as  a  rule,  of  an  innocent  nature.  There  are  the 
OS teo' sarcomatous  tumours,  or  fibrous  tumours  of  bone,  including  those 
that  have  a  periosteal  as  well  as  osteal  origin,  the  fibrous  and 
osseous  elements  predominating  in  various  degrees  ;  and,  lastly,  there 
are  the  fnaUgnant  tumours  of  hone,  whether  of  the  soft  or  the  hard 
kind,  osseous  matter  being  mixed  up  largely  with  both ;  the  disease 
acquiring  the  name  of  osteoid  cancer  when  the  bony  elements  pre- 
dominate. These  tumours  grow  from  the  periosteum  as  well  as  from 
the  bone. 

Exostoses  may  grow  from  almost  every  bone ;  from  the  cranial  bones.  Exostoses, 
inside  and  out,  as  well  as  from  those  of  the  trunk  and  extremities. 
Those  of  the  cranium  are  usually  very  dense  and  of  ivory-like  hard-  Cnmisl 
ness ;  indeed,  they  are  often  called  ivory  exostoses.    They  are  some-  «o«*o«««' 
times  so  hard  that  they  cannot  be  removed.    They  may  have  broad 
bases ;  at  times  they  are  pedunculated,  and  in  singular  examples  they 
occur  as  loose  growths ;  such  being  generally  tumours  of  the  f  rontfd 
sinus  and  should  be  described  RBeuostoses.    Mr.  Hilton  has  recorded  an  Kxiaplet. 
interesting  case  (*  Guy's  Rep.,'  vol.  i),  in  which  such  a  bony  tumour,  of 
twenty-three  years'  standing    (Fig.  507)   fell  out  of  a  large  cavity 
in    the    superior   maxillary   bone  (Fig.    506).      The  man  in  1865, 
thirty  years  after  the    operation,  was  well,  although   disfigured   by 
the  hole  in  which   the  tumour  had  rested;  and  in  a  former  page 
(Page  13,  Vol.  II),  I  have  recorded  a  case  of  the  same  affection 
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and  figured  it  (Pig.  26»-3).  Thete  bony  growths  m  moreooaiiMB 
about  the  orbit  and  air-celli  of  the  head  than  elsewhere.  IVne  ifwy 
exostoses  of  these  parts  do  however  occur,  and  at  timea  they  •ttom  a 
large  size.  Birkett  has  reUted  (*  Guy's  Rep./  1868)  such  e  Me  of  Dr. 
V.  BruDk*,  in  which  an  ivory  tumour  of  seventy-four  jearr  ezisteiM^ 
weighing  ten  pounds,  grew  from  the  occipital  bone  of  e  man  eft.  80, 
Exostoses  from  the  jaws,  or  rather  alveoli,  are  often  called  ••  epulis.' 
Fio.  60«.  ^»-  507. 


Exostoses 
on  the 
extremities. 


Tamoar  u  discharged  firom  eavity  m  fkr. 
506,  weight  nearly  15  os.,  circamfereaee  U 
bv  9  inches.  Mr.  Hilton's  cue.  Prep.  Gufu 
Mus.,  1666« 

Exostoses  on  the  extremities  are  not  uncommon ;  they  are  apt  to 
spring  from  the  point  of  junction  of  the  shaft  with  the  epiphysis 
(Virchow  considering  this  seat  as  the  usual  one),  and  at  the  attach- 
ment of  muscles ;  they  are  mostly  outgrowths  of  bone  capped  with 
cartilage  by  which  they  grow  (Fig.  508) ;  exostoses,  however,  of  long 

standing  have  an  osseous  shelL 
Fio-  608.  They  have  at  times  broad  bases, 

but  more  often  narrow  pe- 
duncles. They  are  often  curved 
or  crested,  assuming  odd  shapes, 
and  may  grow  to  a  large  size. 
In  exceptional  instances  they 
may  die  or  necrose  without  any 
known  cause,  and  as  a  result  of 
accident,  they  may  be  broken 
from  their  attachment ;  I  have 
seen  this  in  an  outgrowth  from 
the  femur  of  a  girl,  aet.  12, 
who  received  a  kick  from  a 
donkey ;  and  in  a  second  case, 
a  patient  of  Mr.  Birkett's,  with 
an  exostosis  of  the  tibia.  When 
broken  off  from  their  bony  attachments  they  may  in  exceptional  instances 
wither,  but,  as  a  rule,  they  will  again  adhere.  At  times  exostoses  are 
multiple.  In  a  girl,  ffit.  16,  I  found  exostoses  of  different  sizes  on 
both  tibia;  and  both  hands,  one  humerus,  one  radius,  and  ilium ;  and 
in  two  patients,  9  and  16  years  of  age  respectively,  five  bones  were 
involved. 


Exostosis  ot  tlie  femur. 


EXOSTOSIS* 


Ml 


Some  exostoses   have  a  periateal  origin,  the  result  of  organized  Periosteal 
inflammatory  products ;  they  are  usually  diffused.    Fig.  609  shows  eiostoses. 
this  well ;  it  was  taken  from  a  patient  of  my  father's,  the  late  Mr.  T. 
E.  Bryant. 


Fio.  509. 


Periosteal  exostosis.    Prep.  1114^«  Qay's  Hosp.  Mus. 

TTngnal  exostoses  deserve  a  special  notice,  for  they  are  even  now  too  Un^ 
often  mistaken  for  what  is  called  an  Ingrowing  toe-nail.  Liston,  in  exostoses. 
1825,  first  drew  attention  to  the  nature  of  these  cases.  These  growths 
are  generally  found  on  the  distal  phalanx  of  the  great  toe  (Fig.  47, 
page  179,  Vol.  I).  Prep.  1287,  Guy's  Museum,  shows  a  specimen  from  the 
little  toe ;  and  I  have  had  under  care  two  cases  in  which  an  exostosis 
grew  from  the  ungual  phalanx  of  the  thumb,  and  in  one  from  the 
index-finger. 

The  osteophytes  and  the  outgrowths  of  osteo-arthritis  are  not  classed 
amongst  the  exostoses. 

Tbeatmbnt. — Nothing  but  the  removal  of  these  growths  can  be  Treatment, 
entertained,  their  bases  being  well  levelled  down  to  the  bone,  or  even 
scooped  out.  In  cranial  exostosis  this  operation  may  not  only  be 
difficult,  but  impossible ;  still,  the  attempt,  wherever  it  can,  should  be 
made,  for  many  successful  attempts  have  ended  in  procuring  the  death 
of  the  exostosis,  and  its  subsequent  exfoliation.  In  such  a  case,  treated 
by  Mr.  Cock,  where  the  removal  of  the  whole  from  the  orbit  was  im- 
possible from  its  hardness,  what  remained  subsequently  died  and 
sloughed  out. 

Intracranial  exostoses  are  rarely  made  out  during  life ;  they  are  at  Intraaraaial 
times  associated  with  epilepsy.  exostotss. 

The  following  analysis  of  120  cases  of  exostoses  will  show  the  seat  Statistke. 
of  these  growths.    45  were  tabulated  by  my  colleague,  Mr.  Birkett,  in 
'  Guy's  Reports ; '  the  remainder  are  from  my  private  notes.    Cases  of 
epulis  are  excluded. 

Frontal  bone  .  . 
Upper  jaw  .  .  . 
Lower  jnw  .  .  . 
Bodies  of  cervical 
vertebrsB  .  .  . 
Sacrum      .... 

Ribs 

Ilium 

Scapula     .     . 


8  Clavicle  ....  8  Tibia    ....  18 

1  Humerus      ...  15  Fibula       ...  4 

8    Ulna 1  Patella      ...  1 

Radius     ....  2  Tarsal  bone   .    .  1 

1  Fingers  ....  6  MeUtarsal     .    .  1 

1  Ungual  phalanx  of  Ungual   phalanx 

8  thumb      ...  2  of  great  toe    .  25 

1  Femur     ....  18  Sole  of  foot  .    •    1 


.    .  10 

Three  of  the  cases  tabulated  were  examples  of  multiple  exostosis; 
when  the  radius  was  affected  it  was  in  common  with  other  bones. 

£nclirondromatoiia  or  cartilaginous  tumours  of  bone  are  most  com- 
monly met  with  in  the  phalanges  and  metacarpal  bones.    They  aM« 
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TrMtment. 


Bacnrrent 

enchon- 

dronuu 


Oiteo-iar- 


yio.  610. 


however,  seen  gnrronndhig  bonet  and  baving  a  periosteal  origin,  or  gmr* 
ing  from  the  bones  of  the  Qpper  jaw;  a  remarkable  inatanoe  of  this  bif 
been  recorded  in  Chapter  Xllt,  and  figured  in  Fig.  196.  It  would  appear 
that  such  cartilaginous  tnmoors  are  more  prone  to  attack  the  scapula 
than  other  hones;  I  have  seen  several  snch  cases.  Mr.  Blrkett  hu 
recorded  and  figured  a  fine  spedmen  in  the  '  Guy's  Reports,*  1806L 

The  bones  of  the  pelvis  are  likewise  at  times  the  seat  of  snch  growtiis. 
I  have  tlie  records  of  a  remarkable  instance  in  which  the  pdvic  snrfoce 
of  the  ilium  was  the  seat  of  the  affection,  and  of  another  case  in  which  a 
middle-aged  woman  had  an  enormous  cartilaginous  outgrowth  the 
size  of  a  cocoa-nut,  springing  from  the  pelvis,  and  occupying  the  inner 
side  of  the  right  thigh  beneath  the  adductor  muscles. 

The  cartilaginous  tumours  of  bone  usually  originate  in  the  bon^  and 
occur  in  young  subjects  when  the  bone  is  growing ;  they  are  coieied 
by  the  shell  of  bone  in  which  they  originate,  the  cartilage  expanding  it^ 
sometimes  in  all  directions,  but  more  usually  in  one.    In  Fig.  610  tfab 

mode  of  growth  ia  seen ;  it  waa 
taken  from  a  model  in  the  Guy's 
Museum.  In  Fig.  14  the  section  of 
such  a  growth  is  well  illustnted. 

Cartilaginous  tumours  are  usiudly 
of  slow  growth  and  painleasb  with  a 
smooth  outline  ;  at  times  they 
undergo  decay  and  soften  down,  dis- 
charging a  brown-coloured  serona 
fluid,  unlike  any  other  tumonr;  and 
under  such  circumstances  they  are 
prone  to  disseminate,  like  cancer. 
At  other  times  they  ossify  and  turn 
into  bony  tumours;  the  "bulbous 
exostosis"  being  often  an  ossified 
enchondroma. 

Tbeatmbnt. — Where  a  cartila- 
ginous tumour  can  be  scooped  out  of 
a  bone  it  should  be ;  in  the  phalanges 
and  metacarpal  bone  this  practice  ia 
usually  successful ;  extreme  examples 
of  the  disease  demand  amputation  or 
excision  of  the  affected  bone. 

At  times  enchondromatous  tu- 
mours are  recurrent,  and  in  rare  ex- 
amples return  in  other  parts  of 
Such  growths  are  usually  rapid  in 
their  increase  and  diffused,  having  a  periosteal  origin.  True  carti- 
laginous tumours  of  bone  are  usually  circumscribed  and  often  multiple, 
bones  of  the  hand  at  times  being  much  involved. 

Osteosarcoma  is  a  term  of  broad  signification ;  it  is  usually  applied 
to  the  fibrous  tumour  of  bone,  fibre-tissue  and  bone-elements  predomi- 
nating in  various  degrees.  Wilks  believes  "  that  they  are  altogether 
comparable  to  the  fibrous  tumours  of  soft  parts."  They  usually  have 
a  periosteal  origin — periosteal  sarcoma — and  even  in  exaggerated  ex- 
amples the  shaft  of  the  affected  bone  is  to  be  clearly  traced  through  the 
growth.    The  tumour  is  usually  circumscribed,  with  a  fibrous  capsule. 


Enchondromatous  iamomt.   From  a 
model  ia  the  Guy's  Museum. 

the  body  as  malignant  tumours. 
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and  divided  by  flbitms  or  OBsiflc  rayi  into  different  portions;  at  timet 
the  fibrous  element  predominates*  at  others  the  osseous.  The  disease 
is  usually  seen  attacking  the  ends  of  the  shafts  of  bone,  and  not  the 
epiphyses.    All  these  points  are  well  seen  in  Fig.  511. 


tlQ.  Sll. 


Fio.  513. 


Fia.  61S. 


PerkMteal  oitoo-««rcomt.     Drawing  SO,  Gay's 
Hosp.  Mas.    Key's  esse. 


Apprarauce  of 
affected  with  < 
clioadroma. 


Ostes^cfaoadnma  of  feniw. 
Drawings'*. 


Cartilage  is  often  foand  to  be  mixed  up  with  the  flbrona  and  osseous  oftetf  iM- 
elements ;  and  in  proportion  to  the  amount  of  bone  matter  entering  cartilagiaoas. 
into  the  formation  of  the  tumour  may  it  be  regarded  as  innocent ; 
bony  periosteal  growths  being  rarely  cancerous.  When  fibrous  tissue, 
and  more  particularly  the  softer  forms  of  fibrous  tissne,  predominate^ 
the  tumour  probably  tends  towards  a  recurrence  in  the  same  spot^  or  in 
some  other  organ,  as  with  cancer. 

Osteo-chondroma  is  applied  to  a  tumour  involving  bone,  made  up  of  ogt6o.choB- 
cartilage  and  bony  elements  in  ▼ariable  degrees,  the  cartilage  taking  i 
the  place  of  the  fibre-tisaue  of  the  osteo-sarcomatons  tnmour.  In  one 
case  bone  will  predominate,  in  another  cartilage.  The  disease  is  usually 
of  slow  growth  and  simple  in  its  nature.  In  the  case  from  which  Fig. 
512  was  taken  the  disease  had  existed  for  three  years,  in  a  woman,  SBt. 
34,  from  whom  Fig.  513  was  taken  during  life. 

Myeloid  tunumrs  of  bone  may  be  regarded  as  innocent  tumours,  ex-  Myeloid 

ceptional  instances  being  on  record  in  which  a  return  in  the  part  or  i 

internal  organs  took  place.  They  usually  attack  also  the  articular 
c?nds  of  bones  (Fig.  514),  either  the  epiphyses  or  epiphysial  ends  of  the 
shaft.    I  have  seen  the  disease,  however,  involving  the  shaft  of  the 


504 


TUM0UB8  OF  BONK. 


Fio.  614. 


nieeyttic 
form. 


Joint  VfOAlJy 
iatact. 


radiof  and  the  npper  jaw,  and  Paget  has  defcrihed  it  as  mttrntSdogiht 

breast  It  commonly  begrins  in  the 
centre  of  the  bone,  and  grmdnally  ex- 
pands it,  forming  a  globular  ahdl  of 
bone,  the  spina  ventoaa  of  tiie  older 
writers  (Fig.  516),  or  the  malignaat. 
The  interior  of  this  shell  ia  made  op 
of  fibre-tissne,  or  it  maj  be  cjrtie^  the 
carity  being  divided  bj  meana  of 
fibroos  septa  into  more  or  leia  wdl- 
marked  cystic  dirisiona.  The  eells 
themselTCS,  or  locnli,  oontain  the  cha- 
racteristic myeloid  matevialt  "  an 
opaque  white,  intermixed  with  a 
semi-transparent  geUitinoiia-looking 
substance  of  a  ekeny'Ted  eolamr," 
and  their  snbstance  is  made  up  of  the 
characteristic  poly-nnclested  and  irre- 
gnlar  myeloid  cells  (Fig.  22). 

When  the  tumour  encroaehea   on 
the  joint  the   cartilage    ia    nsoally 

Fio.  516. 


Expaniion  of  condjles  of  femar  from 
myeloid  tomoor. 


Myeloid  tnmonn.    Guy's  Hoep.  Mas. 

spread  out  over  the  tumour,  but  intact.  These  tumours  were  on'gmally 
mixed  up  with  the  cancerous  or  fibro-plnstic  of  Lebert.  They  are 
found  also  in  the  gums  as  "  epulis,"  and  in  other  parts.  In  a  speci- 
men of  myeloid  tumour  of  the  upper  jaw  which  I  removed  from  a 
girl  at.  8  the  structure  was  very  dense  (*  Guy's  Rep.,'  1873-4). 
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Cancen  of  bone,  as  of  other  parts,  show  their  maligiiancy  in  inrolT-  Cucenor 
iDg  the  utter  destmction  of  the  bone  in  which  they  are  developed.  ^><^^- 
They  may  originate  in  the  periostenm  or  bone,  but  in  either  case  both  Periosteal 
tissues  will  be  affected ;  when  they  originate  from  the  periosteum  the  ^^ 
bone  may  be  found  in  parts  runninji:  through  the  mass,  the  cancerous  ele-  «*»****••*• 
ments  surrounding  the  shaft  (Fig.  517),  but  when  the  disease  has  existed 
for  any  period  the  same  cancerous  elements  will  be  found  in  the  shaft 
itself  and  destroying  it.    When  the  disease  begins  in  the  bone  it  is  Endosteal 
usually  in  the  medulla,  one  or  more  different  centres  of  disease  co-exist-  '<>'°^- 
ing ;  these  by  their  increase  expand  the  bone  and  destroy  it  utterly  (Fig. 
516).  The  bones  under  these  circumstances  are  very  brittle  and  are  apt  to 

Fro.  516. 


Fracture  of  the  femnr  from  moteular  action  at  the  seat  of  a  local  cancer  in  a 
man  mi,  88. 

break  on  the  slightest  force,  or  even  by  ordinary  muscular  action,  a 
fracture  occurring  in  a  cancerous  bone  without  any  previous  evidence 
of  the  existence  of  the  disease.  I  have  known  such  fracture  to  take 
place  by  a  patient  turning  in  bed  or  walking  down  stairs.  In  the  ma- 
jority of  cases  of  cancer  of  the  bone,  bone  elements  have  little  to  do 
with  it,  but  in  what  is  called  the  true  osteoid  cancer  masses  of  bone  of 


Periosteal  cancer  of  the  tibia. 


a  condensed  kind  appear  in  the  medulla  and  gradually  grow  nntil  a 
large  osseous  mass  of  disease  is  formed. 
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In  Fig.  518  this  U  well  seen.    It  was  teken  tnm  m  piti0iferflt.l 

Key's,  set.  26,  masies  of  bone  and  cartilagiiioiis  taberdes  being  fMil 

after  death  in  the  langf,  pleura,  and  lymphatic  glands.  1 

Periofteal  The  periosteal  form  of  cancer  (Fig.  517)  gfowa  niore  mpUDy  teatti  I 

form.  endosteal  or  interstitial,  and  it  rapidly aaaames  a  large  mm^  iiii | 

Fio.  518. 


Osteoid  cancer  of  knee-joint.    Prep.  Guy's  Hosp.  ICos^  116Sss. 

often  accompanied  by  pain;  the  swollinf?  is  rarely  globular  in  its 
outlines,  but  loses  itself  both  abore  and  below  in  the  anrrousd- 
ing  parts ;  large  full  veins,  from  obstruction  to  the  deep  veins,  will 
likewise  be  seen  iu  the  integument  covering  it  in.  It  will  possess  s 
aemi-elastic  feel,  and  often  yield  to  the  touch  an  unequal  aensation  as  to 
density.  Endosteal  cancer  is  commonly  attended  with  pains,  of  a  doll 
aching  kind,  due  to  the  expansion  of  the  bone ;  its  increase  is  at  fim 
slow,  but  when  it  has  so  destroyed  the  bone  as  to  have  reached  the 
periosteum,  pain  will  have  lessened,  but  the  increase  of  the  tamoor 

Fio.  519. 


Cancer  attaching  necrosed  tibia. 

will  be  more  rapid.    This  form  of  cancer  is  more  frequently  leoondary 
than  primary. 
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Primary  cancer  of  bone  or  periosteum  is  more  common  in  children 
than  iu  adults. 

Epithelial  cancer  may  attack  a  bone  simply  by  the  extension  of  the  Epithelial 
disease  from  the  soft  parts.    In  cancer  of  the  lips  this  resolt  is  not  *■"*•'• 
rarely  seen;  skin  cancer  may  also  extend  downwards  into  a  bone  and 
cause  ^eat  destmction.    At  times  a  bone  that  has  been  the  seat  of  Subsequent 
necrosis  may  become  the  seat  of  cancer ;  within  a  short  time  I  have  ^  n«croiii. 
had  three  such  cases  under  care,  in  two  of  which  the  tibia  was  the 
seat  of  the  disease,  necrosis  haying  in  both  existed  for  upwards  of 
twenty  years.     In  the  third  example,  although  the  femur  apparently 
became  necrosed  first  twenty-two  years  before  the  man  came  under 
my  care,  the  cancer  evidently  began  in  the  skin  over  it,  and  extended 
down  the  sinuses  into  the  bone ;  Fig.  520  was  taken  from  the  limb 
during  life.    Fig.  519  whs  taken  from  the  limb  after  amputation  at 
the  knee-joint  in  another  case,  and  in  a  case  I  had  years  ago  the  os 
calcis  and  the  soft  parts  over  it  were  the  seat  of  the  disease,  the  os 
calcis  being  found  after  amputation  infiltrated  with  cancerous  epi- 
thelial elements. 


Fio.  &20. 
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Cancer  of  the  ikin  ipreading  to  the  bone.    From  Edward  Abrahsms,  st.  4S. 
The  Diagnods  of  Tumours  of  Bone. 

In  most  cases  an  approximation  to  truth  can  only  be  made. 

A  globular  tumour  involving  the  articular  end  of  a  bone,  where  the 
bone  is  clearly  expanded  and  the  joint  sound,  of  slow,  steady,  and  often 
painless  growth,  in  a  young  subject  or  adult,  is  probably  myeloid.  A 
more  elongated  or  ovoid  tumour,  involving  the  shaft  of  a  bone,  of 
more  rapid  growth,  with  full  veins  in  the  soft  parts  covering  it»  and  a 
semi-elastic,  unequal  feel,  in  a  young  subject,  is  probably  a  periosteal 
cancer.  A  firm,  fibrous  growth,  of  a  somewhat  globular  form,  of 
gradual  increase  and  unequal  surface,  fibrous  in  one  spot,  bony  in 
others,  in  an  adult,  is  probably  an  osteo-sarcoma.  A  more  indurated 
growth,  with  a  botryoidal  outline,  and  a  similar  clinical  history,  is 
probably  an  osteo-chondroma. 

Pain,  rapid  growth,  difihsed  growth,  with  unequal  density,  glan- 


Diagnosis. 
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however,  be  only  anenrismal.    Cancerous  tumours  of  the  skull  are  fre- 
quently pulsatile,  and  in  one  well-marked  case  I  had  under  care,  some 
time  ago,  in  which  the  frontal  bone  was  the  seat  of  the  disease,  this 
pulsatile  condition  was  its  early  sj^mptom,  the  swelling  being  com- 
paratively unnoticed.     All  pulsatile  bone  tumours  have  an  interstitial 
origin,  and  expand  the  bone,  the  new  growth  receiving  its  impulse 
from  the  large  arteries  that  supply  it.     Gray  (*Med.-Chir.   Trans.,* 
vol.  xxxix)  Las  recorded  an  example  of  pulsating  myeloid.    True  cases 
of  osteo-aneurism  are  rare.   Mr.  Bickersteth,  of  Liverpool,  has  recorded  Otteo- 
such  a  case,  and  1  had  the  pleasure  of  examining   it  carefully  with  aneuriim^ 
Mr.  W.  Adams,  and  reporting  upon  it  to  the  Pathological  Society, 
vol.  xix.     It  was,  undoubtedly,  a  genuine  case  of  this  disease  involving 
the     tibia.     Mr.    Mapother    ('Dublin    Med.-Trans.,'   1863)    has    re- 
corded another.     Such  cases  are  made  up   of    expanded  bone  from  Their  nature, 
anenrismal  dilatation  of  the  vessels  of  the  bone. 

Tbeatment. — Pulsatile  cancerous  tumours  of  bone  are  to  be  treated  Treatment, 
as  the  non-puUatile,  by  amputation ;  true  osteo-aneurisms,  when  they 
can  be  made  out  and  are  of  a  limited  size,  by  local  extirpation  or  de- 
struction by  means  of  the  cautery,  actual  or  galvanic ;  in  more  extensive 
examples  by  amputation.  Dr.  Mapother  cured  his  by  the  actual 
cautery,  Mr.  Bickersteth  by  amputation. 

Cysts  in  bone  are  occasionally  met  with,  serous,  sanguineous,  and  Cyitsin 
hydatid.  The  two  former  are  the  most  commonly  met  with  in  the  *><>«»«• 
jaws,  and  in  Chapter  XIII  attention  has  been  drawn  to  them.  Whether 
they  ever  occur  in  the  long  bones  is  an  open  question.  In  1870  I 
trephined  the  shaft  of  the  tibia  of  a  man,  set.  30,  who  had  had  gra- 
dually progressive  disease  in  it  for  about  fifteen  years;  the  bone 
was  the  seat  of  a  fixed  pain  in  its  centre,  and  enormously  enlarged 
from  expansion.  I  trephined  it,  looking  upon  the  case  as  one  of 
abscess,  and  having  pei-f orated  a  dense  shell  of  bone,  an  inch  thick, 
I  came  into  a  cavity  the  size  of  an  e^g,  which  contained  no  pus,  and 
what  escaped  from  it  was  not  to  be  distinguished  from  the  blood  that 
flowed  during  the  operation ;  the  operation  was  quite  successful,  and  a 
rapid  cure  ensued ;  the  cavity  was  lined  with  the  soft  velvety  material 
usually  met  with  in  abscess.  I  beheve  this  case  to  be  one  of  cyst  in 
the  bone,  no  pus  being  found. 

Hydatids  are  found  in  bone.  In  the  Guy's  Museum  th^e  is  the  Hydatids, 
head  of  a  tibia  containing  a  cyst  or  echinococcus,  which  holds  many 
smaller  within  it ;  another  specimen  illustrates  the  existence  of  hy- 
datids in  the  spinal  bones.  In  1869  I  treated  with  Dr.  Freund  a  case 
in  which  a  large  hydatid  escai)ed  from  the  condyle  of  the  humerus  after 
a  puncture  in  front  of  the  joint;  the  humerus  was  very  much  ex- 
panded, and  the  hydatid  had  clearly  made  its  way  into  the  elbow -joint 
and  through  this  externally;  a  good  recovery  with  a  stiff  joint 
ensued. 

Hypertrophy  and  atrophy  of  bone  are  pathological  realities,  although  Hjmertrophy 
during  life  it  may  be  a  difficult,  if  not  an  impossible,  task  to  recognise  *#€l?"^'*^' 
such  conditions  :  thus  hypertrophies  and  chronic  inflammatory  changes  ^        ^ 
are  often  mistaken  the  one  for  the  other,  although  in  the  former  the 
enlargement  is  gradual  and  painless ;  in  the  latter  it  is  associated  with 
local  pain  and  other  evidence  of  inflammation.    In  some  cases  the  bone 
is  enlarged,  and  its  cancellous  strncture^expanded  (porous  hyperostosis)  ;  Porous 
in  another  it  is  enlarged,  but  at  the  same  time  more  dense  (sclerotic  bypoostoeis. 
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Sclerotic 
bypczottoiit. 


Atrophy. 


hyperottotU).  Thete  changes  are  beet  leen  id  the  adwmnm.  (Fig.  W), 
In  Prep  1068"  in  the  Gay's  Mnseum  the  bone  ia  st  lettai  dooblt  ili 
normal  thickness.  In  rare  cases  the  hypertrophy  ia  elearlj  due  to  ■- 
crease  of  function,  as  in  another  preparation  in  the  Ooj'a  MmsiBt 

]000>«,  where   the  boMS  d 
Fie.  (31. 


Airophj^ 


HTpertrophy  and  atrophy  of  the  hose, 
prep,  ia  Ouy'i  ICoseiim. 


From 


Elongation  of 
bone  from  in- 
flammation. 


Arrest  of 
^wth  flcom 
iiguryto 
epiphyiis. 


the  npper  eztreasHj 
larger  than  thoae  ef 
lower ;  the  man  was  a  pan- 
lytic,  and  had  need  Irif  am 
for  progreaaion.  In  the  ms> 
jority  of  casesy  however,  the 
hypertrophy  ia  inflaaisw- 
tory,  and  even  in  the  cms 
which  Mr.  P.  Hewett  Men- 
tioned, in  his  well-known 
'College  Lectnre^*  where 
the  man's  sknll  incieased 
so  imperceptiblj  year  by 
year  as  to  be  only  recognised 
by  the  gradual  ineraase  ia 
the  size  of  his  hat»  the  dis> 
ease  was  traced  to  an  injury.  Mr.  Durham  believes  the  porona  hy- 
perostosis to  be  the  transition  of  bones  softened  by  mollities. 

This  affection  is  interesting  pathologically,  although  anrgieally 
nothing  can  be  done  for  it. 

Atrophy  is  most  commonly  the  consequence  of  disease  in  the  shafts 
of  bones  that  have  not  been  used  for  many  years,  whether  in  paralytic 
subjeots  or  in  others  who  have  been  the  subjects  of  joint  disease.  In 
the  hones  of  the  aged,  and  in  those  that  have  been  injured,  the  bone 
may  become  a  mere  shell,  its  cancellous  tissue  being  expanded,  and  the 
cells  filled  with  fatty  matter. 

When  atrophy  follows  injury  Curling's  suggestion  (*  Med.- Chir.  Trans.,* 
vol.  xx)  that  the  causes  may  be  found  in  injury  to  the  medullary  artery 
is  probably  right,  although  it  cannot  be  the  only  explanation,  Norris 
having  recorded  (*  American  Joum.  of  Med.  Sci.,'  1842)  a  remarkable 
case,  in  which,  after  a  doable  fracture  of  the  humcras  about  its  centre, 
the  whole  bone  disappeared,  the  forearm  subsequently  swinging  as  a 
thong,  and  the  arm  being  shortened  six  inches :  the  bone  disappeared 
**  by  the  gradual  action  of  the  absorbents." 

In  these  cases  spontaneous  fracture  is  very  prone  to  occur,  or  fracture 
from  slight  muscular  action. 

These  cases  must  not  be  confused  with  the  elongations  of  the  shaft  of 
a  bone  which  are  due  to  inflammation,  or  to  the  shortening  of  a  bone 
from  arrest  of  its  growth  following  disease  or  the  removal  of  the  shaft, 
Or  some  injury  to  the  epiphysial  cartilage  that  connects  the  shaft  with 
the  epiphysis ;  for  it  cannot  be  too  strongly  impressed  upon  the  student's 
mind  that  any  disease  or  injury  that  at  all  interferes  with  the  nutrition 
of  the  epiphysial  cartilage,  through  which  the  loug  bones  mainly  grow, 
will  be  followed  by  arrest  of  the  bone's  growth,  and  consequently  by  the 
shortening  of  the  limb  ;  that  is,  when  the  disease  or  accident  0i*curs  in 
early  life  during  the  period  of  growth.  I  have  before  me  the  notes  of 
several  cases  in  which  this  result  ensued.  In  one,  the  tibia  was  one 
inch  shorter  than  its  fellow  in  adult  life,  after  the  removal  of  a  necrosed 
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shaft  in  childhood  {vide  Fig.  505) ;  in  another,  nparly  the  same  amount 
of  shortening  followed  an  injury  to  the  superior  epiphysial  line  of  the 
tihia ;  and  in  a  third,  the  same  result  ensued  after  a  displacement  of 
the  lower  epiphysis.  In  all  these  cases  the  fihula  was  curved  outward?, 
having  grown  as  the  other  hones,  the  out«r  malleolus  being  much  lower 
that  the  inner,  and  the  shaft  of  the  bone  bent.  In  one  case  the  head 
of  the  fibula  was  partially  displaced  outwards. 

Mollities  ossinm,  or  osteo-malacia,  is  a  rare  affection,  and  its  cause  is  MolHHes 
wrapped  in  obscurity  j  it  is  found  in  men  in  about  one  case  in  ten  of  ^  '  " 
the  aflfection,  and  in  women  it  is  usually  discovered  during,  even  if  it 
does  not  originate  in,  pregnancy ;  it  is  chiefly  found  in  subjects  who, 
from  some  cause  or  other,  have  been  subjected  to  prolonged  depres- 
sing influences,  more  particularly  upon  the  nervous  system. 

My  colleague,  Mr.  Durham,  in  an  able  paper  upon  the  subject  (*  Guy's  DuTliam's 
Rep.,'  1864),  writes  "  that  mollities  ossium  is  to  be  regarded  as  a  particu-  ▼ie^*- 
lar  expression,  as  it  were,  of  a  general  morbid  condition  of  the  system, 
rather  than  as  a  special  disease  of  the  bones  themselves,"  and  I  think 
there  can  be  little  doubt  as  to  the  soundness  of  the  opinion.  It  should 
never  be  confounded  with  rickets  or  fragility  of  the  bones,  as  met  with 
in  the  aged  or  demented. 

**  The  first  symptom  of  the  disease,"  writes  Durham,  "  is  pain,  more  Symptoms, 
or  less  peculiar  in  character,  always  deep-seated,  and  greatly  increased 
by  pressure  or  motion  ;  sometimes  coming  on  suddenly  and  with  extreme 
severity,  sometimes  commencing  vaguely  and  insidiously,  and  gradually 
becoming  almost  insupportable ;  sometimes  wandering,  at  other  times 
fixed  for  a  period  to  some  particular  spot,  and  subsequently  spreading 
to  other  parts ;  sometimes  intermitting,  at  other  times  unceasinff.  In 
the  majority  of  cases  the  pain  appears  to  have  been  first  felt  ui  the 
lower  half  of  the  spine,  the  pelvis,  and  loins ;  but  in  some  it  commtneed 
in  the  feet,  knees,  or  other  parts  of  the  lower  extremities ;  the  pains  are 
often  looked  upon  as  rheumatic.  Associated  with  the  pain  there  has 
always  been  noticed,  on  the  part  of  the  patient,  at  a  very  early  period 
of  the  malady,  a  feeling  of  general  las^situde  and  disinclination  to  do 
anything.  This  feeling  has  increased  more  or  less  uniformly  until  it 
has  ended  in  actual  inability  to  make  any  exertion  whatever,  and  with 
the  early  local  changes  are  associated  an  uncertain,  feeble  gait,  and  con- 
tinual fear  of  falling." 

Symptoms  that  are  more  or  less  directly  associated  with  the  softening 
and  absorption  of  the  bones  are  the  next  to  appear,  such  as  diminution 
of  stature,  deformity  of  the  spine  or  pelvis,  some  curvature  or  frac- 
ture of  one  or  other  of  the  long  bones,  and,  as  time  progresses,  these 
indications  mvXtipiy, flexibiliti/,  conjoined  with  fragility,  being  the  dis- 
tinguishing character  of  the  bones  in  this  disease. 

The   urine   almost    always    contains  a  considerable   excess  of  lime  Urine, 
salts.    The  disease   is   rarely   attended   with   any   general   or  local 
symptoms  of  inflammation.     The  changes  observed  in  the  bones  are  Bone, 
carefully  described  by  Durham.     Increased  vascularity  appears  to  be  an  changes, 
early  symptom,  the  large  grooves  seen  in  the  cranial  bones  being  very 
striking;  next,  the  bony  matter  is  seen  to  be  more  opaque  and  less 
uniform   than   natural;  sometimes  it  is  irregularly  granular,   "as  if 
some  disunion  must  have  taken  place  between  the  component  elements 
of  the  bony  matter." 

llie  lamination  of  the  bones  next  becomes  less  distinct ;  the  lamluta 
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gpwen-stick  f ractare.  **  Displacement  and  obliqnitj  of  the  epipbyses  Symptomi. 
may  ensue  from  softness  and  flexibility  of  the  layer  of  bone  uniting  it 
to  the  diaphysis,  as  is  seen  more  especially  in  the  ribs ;  but  a  slighter 
degree  of  epiphysial  obliquity  is  noticed  in  many  of  the  joints  ox  the 
long  bones,  such  as  the  knee  or  ankle ;  the  weight  of  the  body  is  thus 
thrown  unequally,  so  that  one  set  of  ligaments  has  to  bear  more  trac- 
tion than  another.  These  ligaments  then  yield,  and  the  joints  bec3me 
loose,  so  that  rachitic  knock-knee  {^enu  valffum)  or  bow  legs  (sf^nm 
varum)  is  formed." 

"  From  sustaining  the  weight  of  the  body  the  femur  bends  forwards, 
the  tibia  usually  forwards  and  either  inwards  or  outwards,  the  greatest 
amount  of  yielding  being  where  the  bone  is  thinnest  and  weakest. 
In  many  cases  we  find  the  os  femoris  bent  forwards,  with  anterior  and 
outward  curvature  of  the  tibia,  knock-knee  and  flat-foot  being  co-existent 
in  the  same  individual.  Just  so  far  as  the  rachitic  condition  extends,  so 
may  we  look  for  abnormities  of  form ;  thus,  the  pelvis  may  acquire 
some  of  those  well-known  contractions  of  its  outlet  which  are  matters 
of  such  grievous  moment  to  women  at  the  period  of  parturition," 
the  pelvis  either  retaining  in  adult  life  the  small  size  and  imperfect 
development  of  infancy,  or  becoming  narrowed  as  to  its  cavity  in  one  or 
other  of  its  diameters. 

The  chest  likewise  undergoes  allied  changes,  and  Mr.  Shaw  has  well 
pointed  out  ('  Holmes's  System,'  voL  iv)  how  **  pigeon  breast"  is  one  of 
the  effects  of  the  disease;  atmospheric  pressure  bending  in  the  bones 
that  have  lost  their  elasticity  and  become  softened,  causing  a  projection 
of  the  sternum  and  lateral  flattening  of  the  chest. 

In  the  spine  a  general  curving  of  the  whole  column  is  the  more 
usual  deformity;   ** lardosU,'*  or  anterior  projection  of   the  lumbar Lordoiii. 
vertebrsB,  as  a  compensating  curve,  being  found  when  pelvic  obliquity 
IB  present. 

In  all  cases  of  rickets  Humphry  has  shown  (*  Med.-Chir.  Trans.,' 
1862)  that  deficiency  of  gprowth  co-exists  with  deformity,  the  lower 
limbs  more  than  the  upper  indicating  this  in  their  proximal 
segment.  In  severe  cases  all  the  bones  are  more  or  leas  deformed, 
the  cranium—often  large — presenting  a  quadrilateral  aspect,  with 
sutures  widely  open  till  a  late  period  of  life  or  even  subsequently  re- 
opening, the  bone  either  remaining  thin  or  subsequently  thickening. 
The  periosteum  in  these  cases  is  also  usually  thickeuiBd  both  in  the  flat 
as  well  as  the  long  bones. 

The  general  symptoms  of  rickets  are  those  of  debility,  muscular  and 
general  weakness  of  the  whole  frame,  gradually  passing  into  that  of 
rickets ;  dentition  is  retarded,  and  teeth  decay  or  drop  out.  Sir  W. 
Jenner  lays  great  stress  upon  profuse  perspiration  of  the  head 
during  the  night,  a  tendency  to  kick  ofF  bedclothes,  and  general 
tenderness  of  surface,  as  constant  symptoms  of  the  early  stage. 

Tomes  and  De  Morgan  tell  us  that  a  rickety  bone  has  the  structural  Ptihology. 
arrangement  of  normal  bone  without  the  earUiy  salts.  Jenner  ('Med. 
Times,'  1860),  however,  describes  an  enlargement  of  the  lacunsB 
generally,  the  eflbsion  of  a  red  pulpy  substance  in  the  cancellous 
tissue,  and  a  thickening  of  the  periosteum;  and  Gee  (*St.  Bart. 
Rep.,'  1868),  Dickinson  ('  Med.-Chir.  Trans.,'  1862),  and  others,  have 
pointed  out  how  the  viscera  undergo  some  "albuminoid"  changes,  unlike 
the  waxy  or  lardaceouB  disease. 
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Rickets  is  a  curable  affection,  that  is,  if  taken  before  it  has  adTinead 
far,  and  it  is  remarkable  to  what  an  extent  the  defonnitias  an 
remediable  under  natural  processes,  the  cnrved  or  bent  ehafti  of  bone 
recovering  their  natural  shape  on  taking  off  downward  pi-easure  and 
improving  the  general  powers  of  the  child.  In  more  aereie  oaseik 
where  tl^  curvature  cannot  be  remedied,  the  bone  oonsolidatcs  sad 
becomes  strengthened  by  buttresses  of  bone  along  the  <x>ncavitj,  an^ 
although  the  stature  may  be  diminished  and  the  limba  defbroied,  the 
general  powers  of  the  patient  may  be  restored  and  a  aooiid  reooveiy 
take  place. 

Tbsatmekt. — ^The  medical  treatment  of  rickets  is  to  be  conducted 
on  reasonable  principles — fresh  air,  and  abundance  of  it,  simple  nutn* 
tious  food,  8ucn  as  may  suit  the  condition  of  the  digestive  organs^  being 
essentials ;  milk  and  beef  tea  for  young  children  should  be  mostly  leliea 
upon,  meat  in  moderation  for  the  older.  Cod-liver  oil,  iron,  and  quinine^ 
are  sJso  very  valuable  drugs.  The  bowels  should  be  cmrefollj  looked 
to,  all  violent  purgatives  bdng  avoided. 

The  Murgieal  treatment,  in  the  early  stages,  is  to  prevent  deformitjt 
and  in  the  later  to  remedy  it.  By  way  of  prevention  the  child  should 
be  restrained  from  any  prolonged  standing  or  sitting  position,  tbe  hori* 
zontal  posture  should  be  observed  as  far  as  possible,  some  little  exercise 
being  allowed  and  then  rest,  the  two  alternating  according  to  the  powers 
of  the  patient  and  necessities  of  the  case.  As  the  general  health  and 
powers  improve,  more  liberty  may  be  allowed.  In  spinal  cases  these 
observations  are  more  especially  binding.  Moveable  couches  and  spinal 
chairs  in  these  cases  are  of  g^reat  value. 

Where  moderate  deformity  exists,  more  particularly  in  the  lower 
extremities,  it  is  interesting  often  to  observe  how,  by  these  mean?, 
the  bones  recover  their  normal  shape,  children  "growing  out"  of 
their  deformity  as  their  health  improves,  as  long  as  the  Surgeon  takes 
care  it  is  not  increased  by  neglect. 

In  still  worse  examples,  and  where  exercise  is  essential  and  intermit- 
tent rest  will  not  be  observed,  splints  and  instruments  may  be  bound  to 
the  legs.  Two  long  side  splints  reaching  to  the  ground,  carefully 
bound  together,  and  removed  at  night,  are  as  good  as  any,  or  an  iron 
splint  with  joints  at  the  knee  and  ankle.  Some  Surgeons  prefer  an 
outer  splint  for  knock-knee,  and  an  inner  one  for  bow  legs. 

When  the  curvature  of  the  shafts  of  the  leg  bones  is  very  great  or 
very  acute.  Mr.  H.  Marsh  has  adopted  the  plan  of  forcibly  straighten- 
ing the  bones,  the  patients  being  under  chloroform.  Ho  thinks 
little  of  the  risk  of  breaking  the  bone,  knowing  how  rickety  bones 
unite  ('  St.  Barth.  Kep.'  for  1870).  He  believes  the  plan  more  adapted 
for  acute  than  chronic  cases.  In  extreme  cases  a  wedge  of  bone  may 
be  removed  from  the  shaft.  I  did  this  in  1863  on  the  leg  of  a  child 
between  four  and  five  years  of  age,  with  ndirantaga,  and  Mr.  Little  has 
more  recently  performed  the  same  operation  with  advantage.  It  is 
only  to  be  done  in  extreme  instances  of  deformity,  when  no  hope  of 
improvement  by  other  means  can  be  entertained. 
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CHAPTEE  XXXIV. 

OH  omrsHOT  ihjubies. 

These  vary  much  in  their  character  and  nature — the  wonnd  from  a  Their 
rifle  hall  differing  from  that  of  a  cannon  ball  or  shell ;  and  the  direct  chtwcter. 
effect  of  a  missile  upon  a  part  differing  from  that  produced  indirectUf 
by  the  scattering  of  stones  or  any  other  hard  substance  caused  by 
cannon  8hot|or  shell.  Coniusiont  of  tissues  apparently  trivial  are  often 
associated  with  severe  deep-seatcd  injuries,  and  superficial  wounds, 
apparently  unimportant,  are  often  attended  with  or  followed  by  serious 
accidents.  Gunshot  wounds  are  also  prone  to  bo  complicated  by  the 
introduction  into  the  wound  of  some  foreign  body,  such  as  some  portion 
of  the  soldier's  dress  pressed  into  the  wound,  or  some  part  of  the 
wadding,  shot,  or  shell  itself. 

After  a  gunshot  injury  the  wound  should  be  examined  as  soon  as  Esriy 
possible,  and  to  do  so  the  patient  should  be  placed,  when  practicable,  as  ***!^JS*^ 
nearly  as  possible  in  the  position  he  occupied  when  he  received  it.  '^ 
When  made,  the  examination  should  be  complete,  so  as  not  to  need 
repetition.    The  finger  should  be  employed  for  the  purpose,  probes  Its  sMde. 
being  required  in  exceptional  cases  alone.    At  the  time  of  examina- 
tion all  foreign  bodies,  clothing  and  splinters  of  bone,  should  be  taken 
away. 

Fio.  524. 
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In  modem  warfare,  where  the  rifle  bullets  are  of  a  cylindro-conoidal 
form  (Fig.  524J,  soft  parts  are  more  readily  penetrated  and  bonei 
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more  genenny  iplit  or  splintered  than  was  founds  of  old*  fion  tkt 
impact  of  round  balli ;  in  tbe  late  Franco-German  war  thaw  poiali 
were  generally  obaerved,  and  although  the  Pmtsian  and  BaTuriaa  htJk 
were  said  to  he  larger  than  those  of  the  French,  the  wounds  pgodoesi 
hy  hoth  were  much  alike ;  if  anything,  howerer,  the  wouiid  bob  tkt 
needle-gun  produced  the  wider  tract  and  larger  opening. 

Indeed,  in  the  "  seton  wounds  "  or  wounds  penetrating^  the  toft  parti 
alone^of  all  these  halK  it  was  often  difBculttomake  out  the  woandef 
entrance  from  the  wound  of  exit.  When  they  traversed  tb9  soft  paiti 
alone  they  often  ran  so  cleanly  through  them,  that  bat  alig^ht  snppurik- 
tion  followed  and  repair  was  rapid ;  these  modem  balls  caiiainjr  leH 
severe  lesions  of  the  soft  parts  than  the  old  spherical  balls*  KuroCh 
states  that  wounds  with  spUt-lihe  exits  were  remarkable  for  the  i 
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Comminiition  of  suppuration  that  followed.  When  bones  were  struck,  no  matter 
what  the  form  of  ball,  the  injury  was  alike ;  there  was  <x>mminQtion, 
vertical  splintering,  and  at  times  almost  pulverisation.  Indeed,  in 
civil  life  there  is  nothing  like  the  spUntcring  and  comminatiob  ol 
bones  seen  in  gunshot  wounds  from  rifle  bullets. 

The  amount  of  alteration  in  form  the  projectiles  assume  after  strik- 
ing a  bone  is  very  remarkable — some  are  completely  flattened,  othen 
strangely  contorted,  while  many  are  rolit. 

Dr.  Enester,  of  tiie  Augusta  Hospital,  Berlin,  has,  howerer,  proved 
by  experiment  (1874)  that  the  amount  of  injury  the  bones  and  soft  parts 
sustain  in  a  gunshot  wound  depends  much  upon  the  softness  or  hard- 
ness of  the  bullet — a  bard  one  going  through  a  part  and  leaving  a 
**  seton  wound  **  where  a  soft  one  would  produce  frightful  destruc- 
tion of  tissue. 

He  explains  this  fact  by  the  lead  of  the  softer  buUets  becoming 
heated  by  collision  with  bone  and  broken  up  (not  melted).  The  Mar- 
tini-Henry bullet  is  a  hard  one  and  is  made  of  twelve  parts  hard  lead 
and  one  tin.  The  Chassepdt  and  the  others  are  all  made  of  soft  lead, 
and  consequently  break  up  and  flatten  out  against  bone,  in  this  way 
causing  large  apertures  of  exit  and  gp-eat  laceration  of  tissue. 

When  the  head  of  a  bone  is  struck  is  is  probably  comminuted. 
When  bones  arc  not  broken,  but  only  bruised,  acute  periostitis  and 
eudostitis  are  very  common,  tlie  concussion  of  the  bone  being  generally 
so  severe  as  to  excite  acute  action. 

With  the  rifle  ball  the  course  is  more  frequently  direct  than  with 
that  from  the  old  smooth-bored  musket.  Tortuous  courses  are  even 
now  met  with,  but  less  frequently,  the  weight  of  the  ball  and  the  ex- 
treme velocity  with  which  it  flics  producing  a  more  direct  route ;  it 
penetrates  the  soft  tissues  in  a  direct  line,  and  when  it  strikes  bone  it 
either  runs  through  it  or  splinters  it,  entering  it  like  a  wedge.  It  will 
often  appear,  writes  Longinore,  that  the  track  of  a  bullet  even  at  full 
speed  is  widely  removed  from  a  straight  line.  But  it  usually  is  not 
difficult  to  reconcile  the  apparent  irregularity  in  the  course  the 
projectile  has  taken  if  the  many  varied  positions  in  which  the  body 
and  its  parts  are  liable  to  be  placed  are  called  in  mind,  and  if,  when 
making  the  examination,  the  Surgeon  takes  care  to  place  the  patient 
in  a  similar  position  to  that  he  was  in  when  struck. 

The  injury  imparted  to  soft  parts  by  what  are  called  spent  balls  or 
ricochet  shots  is  the  most  destructive,  and  large  projectiles  moving  at 
low  rates  of  speed  possess  a  force  which  will  crush  all  parts  with  which 
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they  happen  to  come  in  contact,  crushing  extremities,  and  raptnring 
internal  organs  in  a  way  peculiar  to  themselves. 

A  conical  rifle  ball,  when  partially  spent,  may  lodge  in  a  part,  either 
in  a  bone  or  some  soft  tissue.  It  may  take  some  unusual  path  and 
lodge  where  the  Surgeon  cannot  find  it,  or  cannot  remove  it;  and 
under  these  circumstances  it  may  rest,  become  encysted,  and  give  but 
little  trouble.  But,  on  the  other  band,  it  may  set  up  a  chronic  inflam- 
matory action  in  the  part,  and  give  rise  to  local  suppuration ;  bullets 
rarely,  however,  lodge  in  the  soft  parts  without  giving  rise  to  suppura- 
tion, although  in  bones  they  may  do  so.  Such  cases  as  these  should 
not,  however,  induce  the  Surgeon  to  leave  balls  alone  when  they  can 
be  taken  away;  they  should  always  be  extracted  if  possible,  unless  Ball  to  be 
they  should  have  penetrated  any  of  the  great  cavities  of  the  body,  extracted  if 
Billroth  speaks  very  strongly  upon  this  point.  In  all  blind  wound  tracks  *^***'*  *' 
of  the  extremities  the  finger  should  be  passed  into  the  wound  and  the 
foreign  body  looked  for,  the  external  wound  being  enlarged  when  needed 
for  this  purpose ;  and  in  non-penetrating  wounds  of  the  head,  chest,  ab- 
domen, and  pelvis,  the  same  practice  may  be  observed.  The  removal 
of  the  ball  has  not  only  a  beneficial  influence  on  the  body  of  the  patient, 
a  cause  of  irritation  being  removed,  but  it  has  an  equally  beneficial 
influence  upon  the  mind,  for  as  long  as  the  ball  remains  lost  in  the 
tissues  the  soldier  naturally  regards  it  as  a  serious  impediment  to  his 
recovery,  and  there  is  no  tonic  equal  to  that  caused  by  its  removal. 
Billroth  has  found  much  assistance  from  N^laton's  sound  in  doubtful 
cases,  but,  as  a  rule,  he  says  that  projectiles  that  cannot  be  reached  by 
the  fingers  can  rarely  be  extracted,  the  bullet  forceps,  even  the  Ameri- 
can, being  of  small  value. 

When  a  part  of  the  body  is  carried  away  by  a  cannon  hall  at  JkU  Blow  from 
*peed  the  stump  will  present  a  level  surface  of  contused  and  almost  naaon 
pulpified  tissues.     The  muscles  and  integument  will  not  have  re-  Jj^*^  ^^ 
tracted ;  the  extremity  of  the  broken  bone  will  probably  stand  out, 
small  fragments  of    bone  being  scattered  over  the  surface  of  the 
wound. 

When  the  same  result  follows  the  contact  of  a  cannon  hall  the  force  Not  it  fall 
of  which  is  partially  expended  there  will  be  evidence  of  more  dragging  •P«ccL 
and  laceration  of  the  soft  parts,  more  irregularity  of  the  wound,  more 
hanging  of  the  muscles,  greater  comminution  of  the  bone,  and  greater 
injury  to  the  soft  parts  above  the  seat  of  separation,  and  probably 
greater  splintering  of  the  bone  upwards. 

When  the  force  of  the  cannon  hall  it  still  less  or  spent  there  may  be  When  spent, 
no  separation  of  impaired  parts,  but  a  general  contusion,  crushing,  or 
disorganization.  In  some  cases,  where  the  force  is  oblique,  there  may 
be  no  external  evidence  of  injury,  this  want  of  external  evidence  being 
too  commonly  associated  with  broken  bones  or  severe  internal  lacera- 
tion of  viscera  or  soft  parts ;  such  cases  were  formerly  set  down  as  due 
to  "  wind  contusions,"  but  are  now  believed  to  be  caused  by  oblique 
contusions  of  nearly  spent  cannon  balls,  &c. 

Shell  wounds,  as  a  rule,  produce  severe  laceration  of  soft  parts.  Shell 
They  may  penetrate  tissues,  but  venr  rarely  pass  through  them.  wonnds. 

The  wounds  produced  hy  r^le  halls  at  full  speed  are  at  the  point  of  Aifle  bill 
entrance  often  small,  circular,  clean  cut,  and  with  inverted  edges ;  at  ^"^^"^* 
the  point  of  exit  large,  irregular,  with  everted  edM. 

As  the  distance  from  the  weapon  increases  and  the  velocity  of  the 
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Woond  of  Ml  diminitlMf,  to  the  wound  of  entranoe  beeomeg  Ims  dranhr  ni 
f^'*'^'  regular,  larffer  and  more  contaaed ;  the  wound  ^  Booaetiinaa  **'«-*'«*^f 
td  three  triangular  flapa,  whieh  on  being  lifted  op  em  be  midtft» 
meet  at  their  apcet  in  the  centre  of  the  opening.** — XoflgTMonr. 
Woaai  off  When  the  ball  baa  paaaed  throngh  the  part  the  wound  of  eril  wil 
ait.  probably  be  larger  than  the  proiectOiB^  more  irregular,  torn  and  evened 

than  that  of  entrance*  the  anbcntaneoni  fkt  often  pn^eeting.    Al 
timea,  howeTor,  with  the  cytindro-conotdal  ballet  diaduuqged  «fe  faD 
^»eed,  there  ii  little  difference  between  the  two  wonnda. 
Fkm.  Thiepam  canaedbjthe  gonahotwonnd  dependa  much  npon  the  parti 

that  are  injured.  In  a  general  way  it  ia  not  severe  ;  writen  tell  wt, 
that  it  ia  often  deicribed  like  theandden  stroke  of  a  cftoe^  or  the  aheck 
of  a  heavy  blow.  Sometxmea  loldien  are  unaware  of  their  wonndb 
Longmore  relatea  the  case  of  an  officer  who  from  his  aenaatxona  tlioaght 
his  arm  was  broken,  when  on  examination  no  snch  injury  eziated,  bat  a 
ball  hadpaased  from  right  to  left  through  his  neck,  baring  probabhr  in- 
jured some  of  the  cervkal  or  brachial  plezua  of  nenrea,  and  tfans  given 
rise  to  his  error. 
Shock.  flDioek.—*'When  a  large  bone  is  suddenly  shattered,  a  cavity  penetrated, 

an  important  viscua  wounded  or  a  limb  carried  away  by  a  round  abot,  the 
most  pnminent  symptom  is  the  general  perturbation  and  alarm  wh^ 
in  most  caaea  instantaneously  supervene  on  the  injury.  This  is 
generally  described  as  the  *'  shock  "  of  the  gunshot  wound.  The  patient 
trembles  and  totters,  is  pale,  complains  of  being  faint,  perhape  vomits. 
His  features  express  extreme  anxiety  and  distress.  Thia  emotion 
is  in  great  measure  instinctive,  and  seems  to  be  sympathy  of 
the  whole  frame  with  the  part  sobiected  to  serious  injury,  expressed 
through  ihe  nervous  system.  This  shock  is  more  or  less  persiatent,  ac- 
cording to  drcumstsnces.  Examples  seem  to  show  that  it  may 
occasionally  be  overpowered  altogether,  even  in  most  severe  injuries, 
by  moral  and  nervous  action  of  another  kind,  by  a  state  of  mental 
tension,  but  this  can  rarely  happen  when  the  injury  is  a  vital  one. 
Panic  may  lead  to  similar  symptoms  of  shock,  although  the  wound  is 
Effects  of  of  a  less  serious  nature.  A  soldier,  having  his  thoughts  carried  away 
ibock.  fyQjj^  himself,  his  whole  frame  stimulated  to  the  utmost  height  of  ex- 

citement by  the  continued  scenes  and  circumstances  of  the  fight,  when 
he  feels  himself  wounded  is  suddenly  recalled  to  a  sense  of  personal 
danger ;  and  if  he  be  sdzed  with  doubt  whether  his  woond  is  mortal, 
depression  as  low  as  his  excitement  was  high  may  immediately  follow. 
This  depression  will  vary  in  degree,  according  to  indiridanl  character 
and  intelligence,  state  of  health  and  other  personal  peculiarities.  For 
while,  on  the  one  hand,  numerous  examples  occur  in  every  action  of  men 
walking  to  the  field  hospital  for  assistance  almost  unsupported  after 
the  loss  of  an  arm  or  other  such  severe  injury ;  on  the  other,  men 
Vhose  wounds  are  slight  in  proportion,  are  quite  overcome,  and  require 
to  be  carried.*' 

"  As  a  general  role,  however,  the  graver  the  ininry,  the  greater  and 
more  persistent  is  the  amount  of  '  stiock.'  A  nfle  bullet  which  splits 
up  a  long  bone  into  many  longitudinal  fragments  inflicts  a  very  much 
more  serious  injury  than  the  ordinary  fracture  effected  by  the  ball 
from  a  smooth-bore  musket,  and  the  constitutional  shock  bears  like  pro- 
portion. When  a  portion  of  one  or  of  both  lower  extremities  is 
carried  away  by  a  cannon  ball,  the  higher  towards  the  trunk  the  iigury 
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however,  be  only  aneorismal.    Canoerons  tamoan  of  the  sknll  are  fre- 
quently pulsatile,  and  in  one  well-marked  case  I  had  under  care,  some 
time  ago,  in  which  the  frontal  bone  was  the  seat  of  the  disease,  this 
pulsatile  condition  was  its  early  symptom,  the  swelling  being  com- 
paratively unnoticed.    All  pulsatile  bone  tumours  have  an  interstitial 
origin,  and  expand  the  bone,  the  new  growth  receiving  its  impulse 
from  the  large  arteries  that  supply  it.     Gray  (*Med.-Chir.  Trans.,' 
vol.  xxxix)  has  recorded  an  example  of  pulsating  myeloid.    True  cases 
of  osteo-aneurism  are  rare.   Mr.  Bickersteth,  of  Liverpool,  has  recorded  Otteo- 
such  a  case,  and  I  had  the  pleasure  of  examining  it  carefully  with  anettrimu 
Mr.  W.  Adams,  and  reporting  upon  it  to  the  Pathological  Society, 
vol.  xix.     It  was,  undoubtedly,  a  genuine  case  of  this  disease  involving 
the     tibia.    Mr.    Mapother   ('Dublin    Med.-Tran8.,'   1863)   has    re- 
corded another.    Such  cases  are  made  up  of    expanded  bone  from  Their  nature, 
aneurismal  dilatation  of  the  vessels  of  the  bone. 

Tbbatmevt. — Pulsatile  cancerous  tumours  of  bone  are  to  be  treated  TretimeBt. 
as  the  non-pulsatile,  by  amputation ;  true  osteo-aneurisms,  when  they 
can  be  made  out  and  are  of  a  limited  size,  by  local  extirpation  or  de- 
struction by  means  of  the  cautery,  actual  or  galvanic ;  in  more  extensive 
examples  by  amputation.  Dr.  Mapother  cured  his  by  the  actual 
cautery,  Mr.  Bickersteth  by  amputation. 

Cysts  in  bone  are  occasionally  met  with,  serous,  sanguineous,  and  Cyitsin 
hydatid.  The  two  former  are  the  most  commonly  met  with  in  the  ^on», 
jaws,  and  in  Chapter  XIII  attention  has  been  drawn  to  them.  Whether 
they  ever  occur  in  the  long  bones  is  an  open  question.  In  1870  I 
trephined  the  shaft  of  the  tibia  of  a  man,  est.  30,  who  had  had  gra- 
dually progressive  disease  in  it  for  about  fifteen  years;  the  bone 
was  the  seat  of  a  fixed  pain  in  its  centre,  and  enormously  enlarged 
from  expansion.  1  trephined  it,  looking  upon  the  case  as  one  of 
abscess,  and  having  perforated  a  dense  shell  of  bone,  an  inch  thick, 
I  came  into  a  cavity  the  size  of  an  egg,  which  contained  no  pus,  and 
what  escaped  from  it  was  not  to  be  distinguished  from  the  blood  that 
flowed  during  the  operation;  the  operation  was  quite  successful,  and  a 
rapid  cure  ensued ;  the  cavity  was  lined  with  the  soft  velvety  material 
usually  met  with  in  abscess.  I  believe  this  case  to  be  one  of  cyst  in 
the  bone,  no  pus  being  found. 

Hydatids  are  found  in  bone.  In  the  Guy's  Museum  th^e  is  the  Hydatidi. 
head  of  a  tibia  containing  a  cyst  or  echinococcus,  which  holds  many 
smaller  within  it ;  another  specimen  illustrates  the  existence  of  hy- 
datids in  the  spinal  bones.  In  1869  I  treated  with  Dr.  Freund  a  case 
in  which  a  large  hydatid  escajied  from  the  condyle  of  the  humerus  after 
a  puncture  in  front  of  the  joint;  the  humerus  was  very  much  ex- 
painded,  and  the  hydatid  had  clearly  made  its  way  into  the  elbow -joint 
and  through  this  externally;  a  good  recovery  with  a  stiff  joint 
ensued. 

Hypertrophy  and  atrophy  of  bone  are  pathological  realities,  although  HjmertroDhy 
during  life  it  may  be  a  difficult,  if  not  an  impossible,  task  to  recognise  ^C^'^' 
such  conditions  :  thus  hypertrophies  and  chronic  inflammatory  changes  ^       ^ 
are  often  mistaken  the  one  for  the  other,  although  in  the  former  the 
enlargement  is  gradual  and  painless ;  in  the  latter  it  is  associated  with 
local  pain  and  other  evidence  of  inflammation.    In  some  cases  the  bone 
is  enlarged,  and  its  cancellous  structure|expanded  (porous  hyperostosis) ;  Porous 
in  another  it  is  enlarged,  bat  at  the  same  time  more  dense  (sclerotic  hyperostosis. 
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Treatment. 


Ampntatiou 
incAucer. 


Enueleation 

or 


dolar  enlargement,  TenonB  obitrnction,  and  wasting*,  gsoBnOj  or 
dicate  cancer. 

Gradual,  painless  increase,  a  defined  contoor,  globular,  botmW 
or  in  ridges,  with  no  venoas  obstniction,  glandolar  enlargenoi  <r 
disturbance  of  the  general  health,  usually  indicate  a  benign  grovth. 
The  more  globular  the  outline  the  greater  the  probability  of  the  giovtk 
being  myeloid.  The  older  the  patient  and  the  more  botryoidal  tke 
growth  uie  greater  the  chance  of  its  being  enchondromatoua.  Tk 
riower  the  growth,  the  more  local  and  divided  into  septa,  the  grtiter 
the  chance  of  its  being  osteo-sarcoma. 

When  a  tumour  is  periosteal,  on  making  firm  pressure  below  the 
tumour  the  bone  will  be  made  out  to  be  on  a  lower  lerel  than  the 
growth.  When  the  tumour  is  endosteal,  and  the  bone  is  expanded,  as 
making  firm  pressure  below  the  surface  of  the  bone,  tbe  bone  wfll  be 
felt  to  rise  gnidually  from  the  unaffected  part  over  the  suHaoe  of  the 
growth,  to  form  its  shell. 

Tbbatmbnt. — A  tumour  of  bone  can  only  be  effectnally  treated  hj 
excision,  and  when  it  involves  the  articular  end  of  the  bone  and  en- 
croaches upon  a  joint  amputation  is  too  often  a  necessity.  When  the 
whole  bone  is  involved,  as  in  a  cancer,  nothing  but  amputation  can  be 
entertained,  and  it  is  usually  well  to  amputate  well  above  the  diaeaee; 
when  it  is  placed  in  the  head  of  the  tibia,  an  amputation  at  the  knee* 
joint  may  be  performed,  or,  where  this  is  inexpedient,  just  above  the 
condyles.  When  tbe  condyles  of  the  femur  are  the  scat  of  the  diseaie 
the  amputation  should  be  at  the  centre  of  the  shaft,  it  being  only 
justifiable  to  amputate  at  the  hip-joint  when  the  disease  is  too  ex- 
tensive to  allow  of  an  amputation  through  the  bone,  for  the  hi  p. joint 
operation  is  most  fatal,  and  should  only  be  performed  when  any  less 
severe  measure  is  inipost^ible.  In  an  evident  cancer  of  the  lower  half 
of  the  femur,  where  amputation  is  to  be  performed,  it  had  better  be  at 
the  hip-joint.  In  doubtful  cases  the  limb  may  be  removed  just  above 
the  growth. 

In  the  upper  extremity,  however,  where  amputation  at  any  of  tbe 
joints  is  a  sound  and  successful  operation,  it  is  wise  in  a  cancerous 
disease  to  remove  the  whole  of  the  afPected  bone  and  to  amputate  at 
the  articulation  above.  In  periosteal  cancers  the  whole  bone  should 
always  be  removed.  Amputations  for  myeloid  and  simple  tumours 
are  generally  successful;  a  young  woman  for  whom  I  amputated 
the  thigh  for  myeloid  disease  was  still  well  twelve  years  atler  the 
operation. 

In  tumours  involving  the  shafls  of  bones,  or  even  the  articular  ends, 
and  not  the  epiphyses,  when  the  growth  appears  to  be  local  and  pro- 
bably simple,  the  Surgeon  should  at  first  attempt  to  deal  with  it  locally 
and  scoop  or  turn  it  out  of  the  bone,  rather  than  excise  it  or  amputate 
the  limb,  the  more  severe  measure  being  alone  had  recourse  to  should 
the  minor  one  faiL  In  the  enchondromatons  and  fibrous  tumours  of 
bone  this  measure  is  usually  successful.  In  fact,  in  the  treatment  of 
tumours  of  bone,  when  the  disease  can  be  removed  without  making 
any  great  sacrifice  of  other  parts,  the  attempt  should  be  made.  Am- 
putation, as  a  primary  measure,  is  to  be  reserved  for  clearly  cancerous 
cases  or  diffused  growth?,  or  for  such  as  involve  the  articular  ends  of 
the  bones,  and,  consequently,  the  joint. 

Pnlsatils  tomonrt  of  bono  are,  as   a  rule,  cancerous;  they  may^ 
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however,  be  only  anenrismal.    Canoeroua  tamoun  of  the  skull  are  fre* 
qaently  pnlsatile,  and  in  one  well-marked  case  I  had  under  care,  some 
time  ago,  in  which  the  frontal  bone  was  the  seat  of  the  disease,  this 
pulsatile  condition  was  its  early  symptom,  the  swelling  being  com- 
paratively unnoticed.    All  pulsatile  bone  tumours  have  an  interstitial 
origin,  and  expand  the  bone,  the  new  growth  receiving  its  impulse 
from  the  large  arteries  that  supply  it.     Gray  (*Med.-Chir.  Trans.,* 
vol.  xxxix)  has  recorded  an  example  of  pulsating  myeloid.    True  cases 
of  oateo-aneuriam  are  rare.  Mr.  Bickersteth,  of  Liverpool,  has  recorded  Otteo* 
such  a  case,  and  I  had  the  pleasure  of  examining  it  carefully  with  aneuzism* 
Mr.  W.  Adams,  and  reporting  upon  it  to  the  Pathological  Society, 
vol.  zix.     It  was,  undoubtedly,  a  genuine  case  of  this  disease  involving 
the     tibia.    Mr.    Mapother   ('Dublin    Med..Tran8.,*   1863)   has    re- 
corded  another.    Such  cases  are  made  up  of    expanded  bone  from  Their  nature, 
aneurismal  dilatation  of  the  vessels  of  the  bone. 

Tbbatmbvt. — PuUatile  cancerous  tumours  of  bone  are  to  be  treated  Tretiment. 
as  the  non-pulsatile,  by  amputation ;  true  osteo-anenrisms,  when  they 
can  be  made  out  and  are  of  a  limited  size,  by  local  extirpation  or  de- 
struction by  means  of  the  cautery,  actual  or  galvanic ;  in  more  extensive 
examples  by  amputation.  Dr.  Mapother  cured  his  by  the  actual 
cautery,  Mr.  Bickersteth  by  amputation. 

Cysts  in  bone  are  occasionally  met  with,  serous,  sanguineous,  and  Cyitsin 
hydatid.  The  two  former  are  the  most  commonly  met  with  in  the  ^onn, 
jaws,  and  in  Chapter  XIII  attention  has  been  drawn  to  them.  Whether 
they  ever  occur  in  the  long  bones  b  an  open  question.  In  1870  I 
trephined  the  shaft  of  the  tibia  of  a  man,  est.  30,  who  had  had  gra- 
dually progressive  disease  in  it  for  about  fifteen  years;  the  bone 
was  the  seat  of  a  fixed  pain  in  its  centre,  and  enormously  enlarged 
from  expansion.  I  trephined  it,  looking  upon  the  case  as  one  of 
abscess,  and  having  perforated  a  dense  shell  of  bone,  an  inch  thick, 
I  came  into  a  cavity  the  size  of  an  egg,  which  contained  »o  pus,  and 
what  escaped  from  it  was  not  to  be  distinguished  from  the  blood  that 
flowed  during  the  operation ;  the  operation  was  quite  successful,  and  a 
rapid  cure  ensued ;  the  cavity  was  lined  with  the  soft  velvety  material 
usually  met  with  in  abscess.  I  believe  this  case  to  be  one  of  cyst  in 
the  bone,  no  pus  being  found. 

Hydatids  are  found  in  bone.  In  the  Guy's  Museum  th^e  is  the  Hydatids, 
head  of  a  tibia  containing  a  cyst  or  echinococcus,  which  holds  many 
smaller  within  it ;  another  specimen  illustrates  the  existence  of  hy- 
datids in  the  spinal  bones.  In  1869  I  treated  with  Dr.  Freund  a  case 
in  which  a  large  hydatid  escaiied  from  the  condyle  of  the  humerus  after 
a  puncture  in  front  of  the  joint;  the  humerus  was  very  much  ex- 
panded, and  the  hydatid  had  clearly  made  its  way  into  the  elbow -joint 
and  through  this  externally;  a  good  recovery  with  a  stiff  joint 
ensued. 

Hypertrophy  and  atrophy  of  bone  are  pathological  realities,  although  Hjmertrophy 
during  life  it  may  be  a  difficult,  if  not  an  impossible,  task  to  recognise  ^v^^f"^' 
such  conditions  :  thus  hypertrophies  and  chronic  inflammatory  changes  ^       ^ 
are  often  mistaken  the  one  for  the  other,  although  in  the  former  the 
enlargement  is  gradual  and  painless ;  in  the  latter  it  is  associated  with 
local  pain  and  other  evidence  of  inflammation.    In  some  cases  the  bone 
is  enlarged,  and  its  cancellous  structure|expanded  (porous  hyperostosis)  ;  ] 
in  another  it  is  enlarged,  bat  at  the  same  time  more  dense  (sclerotic  ^ 
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blades.  If  it  be  a  bnllet  or  any  {^ece  of  metallie  projectile  the  dtetoie 
current  pastes  tbrongh  it,  and  the  hand  on  the  dial  mofw  sgai 
actively,  as  described  above.  It  is,  of  course^  neoesmiy  to  flz  the  eai> 
necting  wires  of  the  instrument  into  the  brass  heads  on  eaeh  nde  sf  thi 
dial.  In  the  drawer  below  the  dial  is  a  small  battery  ehareed  mtk 
sulphate  of  mercury.  If  the  charge  has  become  too  dry  and  wok  it 
should  be  moistened  with  a  few  drops  of  water,  and  a  few  pineha  tf 
sulphate  of  mercury  should  be  added.  It  is  to  be  obserred  that  the  bbc 
pUte  touches  the  platinum  points  in  the  trough. 

In  exceptional  and  chronic  cases,  where  time  haa  been  allowed  to 
pass,  these  instruments  are  of  greater  use  than  thej  are  in  primary  essn. 
It  need  hardly  be  asserted  again  that  when  a  ball  has  pi^netimtfd 
any  of  the  cavities   of  the   body,   such   as  the    head,   chest,  or 
abdomen,  it  ii  on  no  account  to  be  searched  for. 
Remonlof       When  a  fbrelgn  body  has  been  detected  it  is  to  he   removed;  si 
iraUet.  least  such  should  be  the  rule.    Coxeter^s  extractor,  composed  of  s 

scoop  for  holding  and  a  pin  for  fixing  the  bnllet  has  been  faigUi' 
praised  (Fig.  625).    Instruments  with  bhides  cannot  be  recommended; 
they  necessitate  the  dilatation  of  the  wound. 
Forceps.  MacCormac  writes,  "  The  bullet  forceps  I  preferred  was  one  with 

claw  points,  at  a  right  angle  with  the  handle,  and  slightly  overlapping, 
so  as  to  admit  of  easy  ingress.    When  these  catch  the  ballet  tbey 
rarely  let  it  slip.    The  extraction  of  bullets,  however,  requires  skill 
and  patience  ;  much  injury  may  be  inflicted  on  surrounding  parts  hj 
the  incautious  use  of  the  bullet  forceps." 
Enltrgement       When,  {Vom  the  smallness  of  the  wound  of  entrance,  force  is  called 
of  wound.       for,  it  is  better  to  enlarge  the  wound  than  stretch  it.     When  the 
foreign  body  rests  beneath  the  skin  an  opening  through  it  may  be  made. 
When  in  When  balls  lodge  in  boue  they  should  be  removed  as  from  soft  parts ; 

bone.  when  they  can  be  raised  from  their  bed  by  an  elevator  such  an  instru- 

ment should  be  employed.  When  forceps  are  wanted  for  extraction 
Lner's  "  sharp-pointed  bullet  forceps,  which  bite  into  and  secure  a  most 
firm  grrasp  of  the  object,  will  best  accomplish  the  extraction."  To  aid 
extraction  the  gouging  away  of  some  part  of  the  bone  may  be  called  for. 
Wunnds  into  As  a  rule,  however,  with  rifle  balls  the  bone  is  splintered ;  and  under 
joinu.  these  circumstances,  when  the  epiphysis  of  the  bone  is  involved,  ex- 

cision of  the  joint  is  called  for  when  the  joints  of  the  upper 
extremity  or  head  of  the  femur  are  involved,  and  amputation  when 
those  of  the  knee  and  ankle  are  injttred. 

After  the  removal  of  all  foreign  bodies  from  the  wound,  and  when  the 
parts  have  been  cleansed,  they  should  be  carefully  adjusted,  placed  in 
an  easy  position  at  rest,  and  protected  by  wet  or  dry  lint ;  for  union  by 
adhesion  is  out  of  all  question,  that  by  granulation  must  take  place. 
To  hermetically  seal  a  wound  is  not  a  practice  to  be  generally  re- 
commended. Some  gentle  support  by  means  of  a  bandage  not  only 
gives  comfort,  but  is  of  value. 

When  suppuration  has  taken  place  the  g^reatest  care  is  needed 
to  prevent  burrowing.  As  soon  as  abscesses  form  they  should  be 
lanced,  and  that  freely.  When  the  wounds  of  entrance  and  exit 
are  opened  the  intervening  sinus  may  be  syringed  out  with  advantage, 
some  medicated  lotion,  such  as  Condy's  solution  or  carbolic  acid,  one 
part  to  a  hundred,  being  used. 
Under  all  circumstances  the  most  thorough  cleanliness  should  be  ob* 
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lerved,  good  food  with  tonics  and  sedatiTes  given ;  fresh  air  being 
allowed  to  circniate  freely  round  the  beds.  Stimulants  should  be 
administered  with  great  caution,  enough  being  allowed  to  assist  the 
digestion  of  solid  fM)d,  but  little  more. 

Gunshot  wounds  of  soft  parts  usually  suppurate  about  the  third  or 
fourth  day,  sloughs  mostly  separate  about  the  tenth  or  fourteenth ; 
and  recovery  takes  place  in  five  or  six  weeks,  the  wound  of  exit,  as  a 
rule,  closing  before  that  of  entrance. 

Gunshot  Wounds  of  the  Head. 

A  gunshot  wound  of  the  head  received  from  a  rifle  ball  at  full  speed  Gunshot 
produces  a  diffkted  injury  to  the  skull  and  its  contents ;  when  caused  !v^*?f!J|^' 
by  a  spent  ball  or  by  a  fragment  of  shell,  the  injury  may  be  localised,       ' 

In  the  former  cases  the  external  evidence  of  injury  bears  no  com- 
parison with  the  real  mischief  the  patient  has  sustained.  In  the  latter 
the  external  evidence  may  be  greater  than  the  internal.  Thus,  the 
experience,  says  Professor  Longmore,  of  the  military  Surgeon  leads 
him  always  to  hesitate  in  forming  a  prognosis,  however  limited  a  gun- 
shot injury  may  appear  to  be  at  first  observation. 

Gunshot  injuries  are,  moreover,  specially  prone  to  be  followed  by 
diflTused  meningitis,  encephalitis,  and  the  formation  of  deep-seated  ab- 
scesses. This  proneness  to  traumatic  inflammation  being  clearly  due  to 
the  injury  the  brain  itself  with  its  membranes  has  sustained ;  for  in 
head  injuries  with  which  the  civilian  is  familiar  this  tendency  to  trau- 
matic encephalitis  bears  a  direct  proportion  to  the  injury  of  the  cranial 
contents. 

The  opening  made  into  the  skull  by  a  pistol  ball  when  at  fall  speed 
is  clean  and  defined ;  that  of  exit  is  larger  and  bevelled  outwards.  They 
are  rarely  complicated  with  fissures.  When,  however,  the  velocity  of 
the  ball  is  in  a  manner  modified,  there  may  be  the  same  amount  of 
**  starring  "  at  the  wound  as  the  civil  Surgeon  sees. 

In  military  as  in  civil  practice,  the  inner  table  of  the  skull  is  always 
fractured  to  a  greater  extent  than  the  outer  when  the  ball  enters  from 
without  (vide  Figs.  626-7,  taken  from  Longmore's  article  in  '  Holmes's 
?IQ.  58«.  Fio.  527. 


System.') ;  but  the  opposite  condition  obtains  when  the  ball  passes 
through  the  skull  on  the  opposite  side  of  the  cranium,  the  table  of  the 
skull  corresponding  to  the  point  of  exit  of  the  ball  suffering  the  most 
in  both  < 
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In  military  u  in  ctyil  pntctloe  tlie  Amount  of  eztoriMl  bmnyiiii 
indication  of  the  amonnt  of  int«rnal  miaohief.  A  spent  mSf^tt  Ail- 
ment of  shell,  a  atone,  may  canae  what  appean  to  be  only  a  eontaMi 
of  the  scalp,  yet  a  fracture  may  co-exist  with  mush  n  amtmuoD,  anl  i 
considerable  amount  of  intra-cranial  miachlef  follow.  *■  ne  aaaot 
of  bruising  obvious  to  sight  and  the  degree  of  ronriiMluii  imj  hem 
seemed  trifling,  and  yet  the  remote  oonseqneneee  maj  ba  — ^"^ 
enough." — Longmore. 

Contused  gunshot  injuries,  without  any  external  evidenee  of  ( 
mischief,  arc  at  times  associated  with  sudi  intm-craniiil  ii^jniy  aitola 
followed  by  a  speedy  death.  "  Contusing  and  ffland^  sbot^"  sqi 
Dr.  NeudOrfer,  of  Prague,  in  bis  *  Mannia  of  Military  Soigirf/  wil 
either  occasion  fissures,  fractures,  or  depresaiona.  or  not  interfav  «ift 
the  integrity  of  the  skull  at  all,  according  to  the  velocity  of  the  po- 
jectile  and  the  power  and  elasticity  of  redstanoe  of  the  braea." 

Severe  scalp  wounds  are  generally  caused  by  the  impact  of  a  pro- 
lectile  at  an  acute  angle.  Under  such  drcumstanoea  the  bone  ia  oAea 
left  intact,  and  little  or  no  injury  to  the  brain  reaolta. 

At  a  leas  acute  angle  the  bone  may  be  bruised,  afTatched»  or  Ibr- 
rowed,  fissured,  starred,  or  comminuted,  and  with  theae  aeToral  con- 
ditions more  or  less  severe  brain  symptoms  may  be  aaaodated,  the 
gravity  of  the  symptoms  depending  upon  the  severity  of  the  ooneusmn. 

Concussion  in  military  as  in  civil  experience  means  either  a  tem- 
porary suspension  of  brain  f  anctions,  a  contusion  or  laceration  of  the 
brain  structure,  or  a  more  or  less  severe  extravasation  of  blood  upon  or 
into  the  brain  itself.  A  severe  contusion  of  the  skull  withont  fracture 
being  quite  capable  of  producing  a  fatal  laceration  of  a  sinus. 

"  A  simple  observation  of  the  injury  to  the  outer  table,  whether  by 
sight  or  touch,  will  by  no  means  necessarily  lead  to  a  knowledge  of  the 
amount  of  injury  or  change  of  position  in  the  inner  table." — Long- 
more.  Indeed  it  is  quite  possible  for  a  piece  of  the  inner  table  of  the 
skull  to  be  fhictured  and  detached  without  any  fracture  of  the  external 
taking  place.  This  is  illustrated  in  Figs.  528-9,  taken  from  the  draw- 
ing of  what  is  believed  to  be  a  unique  specimen  (2313,  A.  M.  M.),  in 
the  United  States  Museum,  published  in  Circular  No.  6. 

When  the  external  table  has  been  ploughed  off  by  the  projectile 
care  should  be  taken  not  to  mistake  such  an  injury  for  a  finiotare  of 
both  tables  with  depression. 

In  military  practice,  again,  as  in  civil,  fistured  fraciuret  are  mostly 
the  result  of  diffused  blows  by  heavy  projectiles,  and  fissnres  of  the 
inner  tabic,  without  external  evidence  of  the  ii^ury,  occasionally  occur. 

Comminuted  fractures  in  both  military  and  civU  experience  are  also 
mostly  local  injuries,  the  force  of  the  ball  or  blow  expending  itself  on 
the  injured  spot. 

Wounds  complicated  withfiractnre  and  depressed  bone,  without  lodg- 
ment of  the  projectile,  are  most  serious.  Of  seventy-six  cases  recorded 
after  the  Crimean  campaign,  fifty-five  proved  fatal,  and  of  the  twenty* 
one  survivors  twelve  had  to  be  invalided ;  **  the  severe  concnssion  of 
the  whole  osseous  sphere  by  the  stroke  of  the  projectile,  the  bruising 
and  injury  to  the  bony  texture  immediately  surrounding  the  spot 
against  which  it  has  directly  impinged,  as  well  as  the  contusion  of  the 
external  soft  parts,  so  that  the  wound  cannot  dose  by  the  adhesiTt 
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process,  const-itate  very  importftnt  differences  between  gunshot  injuries 
on  the  one  side  and  others." — Longmore, 


Fio.  6S8. 


Fio.  (29. 


Circular  No.  6,  Figi.  4  and  5,  Waahington. 
Fig.  528. — Exterior  view  of  the  forementioned  Bpecimen. 
Fig.  529.— Fracture  of  the  vitreous  table  of  the  frontal  bone,  without  fracture 
of  the  external  table. 

Fractures  of  the  cranium  from  gunshot  wounds  are  not  infrequently  Bullet  often 
complicated  toith  the  retention  of  the  projectile;  it  may  be  that  the  "*ai*»ed. 
ball  has  been  flattened  against  the  bone  and  lodged  in  the  wound,  or  it 
may  be  that  it  has  been  split  against  the  fractured  craniam,  one  por- 
tion entering  the  skull  and  the  other  the  integument.  And  under 
either  circumstance  the  segment  that  enters  the  skull  may  lodge  either 
between  the  bone  and  the  dara  mater,  or  lacerate  the  membranes  and 
enter  the  brain.  Longmore  gives  a  case  in  which  there  was  a  fissured 
fracture  with  slight  depression,  but  no  hole  in  the  skull,  in  which  after 
death  half  the  rifle-bullet  was  found  in  the  brain,  the  door  through 
which  the  half  bullet  had  forced  admittance  having  closed  as  soon  as 
it  had  entered  the  skull. 

Rifle  bullets,  however,  at  the  usual  speed,  in  the  minority  of  cases 
enter  the  cerebral  mass,  in  some  instances  to  make  their  exit  at  the 
opposite  side  of  the  skull,  in  others  to  rest  beneath  the  opposite  w^all ; 
at  times  the  ball  takes  a  circuitous  route.     In  all,  however,  death,  as  a  Perforating 
rule,  follows,  no  exception  to  this  fact  having  been  reported  from  the  ''oundt  fataL 
Crimean  war. 

Tbeatmbnt. — To  do  nothing  active  when  death  appears  imminent  Treatment, 
is  a  duty  the  student  has  to  learn,  but  in  the  primary  treatment  of  head 
injuries  in  the  stage  of  collapse,  in  military  as  in  civil  practice,  there  is 
no  more  stringent  rule  than  to  abstain  from  interference,  to  wait  and 
watch.  The  patient  should  be  relieved  of  all  unnecessary  dress;  no  immediate, 
tight  belts  or  garment  should  be  allowed  to  interfere  with  the  respi- 
ration. He  should  be  placed  in  the  horizontal  position,  and  when 
moved  from  necessity  it  should  be  done  as  gently  as  possible.  Allien 
the  extremities  are  cold  some  extra  covering  may  be  applied,  and  artificial 
warmth  when  possible. 
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raB  OK  QtmsHOT  nrjTmiEs  op  ths  hxaBp 

At  tlic  oue  devdopei,  iU  vmrgtcil  treattnent  Ia  to  be  toa^sMm 
precitely  limil^  piincipl<»  to  thom  t!wt  bava  heea  Ikld  doini  !b  fasa 
ebapterft.  Practice  it  to  be  eftt«bUahe4  cm  the  preventNt  frii^ 
dpltn,  ta  wafd  oS  ititn^cepbalic  inflammatioti ;  perfect  q^<b  «U 
»pplicfltiozi»  to  the  head,  and  Liqmd  food,  beings  t^  three  tmt^kk 
Foreign  bodies  at-a  to  be  teafcbed  ftfter  md  remoired  with  «xba» 
CAQtiua ;  whan  tbej  b&ve  catered  the  aktilt,  mnd  even  thie  bnbii,  i^ 
■eftrcb  11  forbidden ;  bat  when  at  the  f^iteraal  orifice  tbej  «re  to  be  tite 
away,  iod  the  sooDer  tht^  better.  Should  a  ball  be  bo  impact^  u  tab 
immoveable,  tlie  wound  in  the  brolceia  bone  mny  b©  euJjLrg^d  to  hrtns 
ita  extra<:tjioii,  bat  no  aiineceiflarj  interferen^^e  with  tlie  cmninm  er  m 
con  beats  is  to  be  thought  of.  All  fofeign  bodies  in  the  integameiiti  oot^ 
ude  the  fitcttU  are  to  be  taken  mwij  ae  soon  a<  dlsooveired. 

With  neapect  to  tbe  op9r<Uw»  of  trcpMnin^  m  ^unahcvt  woimib  d 
the  bead  the  opbion  or  moat  Sntgeont  is  decidedlj  age.iiut  itn  Vibai 
tbe  operation  \m  eDt4trtaiin!d  it  is  onlj  In  compound  fractur-es  with  depr«k 
sion  attended  with  brain  aymptoma.  The  experience  of  the  Crimctt 
war,  of  onr  own  as  well  as  of  the  French  Surgeons — of  tiie  Schlwwif 
HoUtein  and  Franco- Pmesian  wars^  ss  recorded  by  Stromeyer— <f  tbi 
Indian  war,  a§  told  Tm  by  Dr.  Williamson—t^*  witbont  doubt,  muck 
Bgalaat  this  operation.  In  the  Crimean  campaign  the  trephine  wn 
only  Buccessf  ally  employed  in  four  cases  in  onr  own  army,  and  amongrt 
the  French  it  was  for  the  most  part  f ataL 

The  late  American  war,  however,  gives  ns  a  more  favourable  resolt, 
but  the  report  itself  states  that  "  the  data  are  not  sufficiently  complete 
to  admit  of  fair  comparative  analysis,"  so  judgment  most  be  withheld. 

In  compound  fracture  loose  fragments  may  always  be  removed.  la 
all  penetrating  wounds  of  tbe  skull,  with  lodgment  of  the  projectile 
operative  iuteriference  is  out  of  all  question. 

As  a  rule,  writes  MacCormac,  the  largest  proportion  of  good  results 
will  obtain  amongst  those  cases  where  the  amount  of  operative  aorgeiy 
has  been  at  a  minimum. 

By  way  of  summary,  it  may  be  remembered  that  a  gnnshot  injury 
of  the  head,  followed  by  a  scalp  wound,  without  any  cerebral  symptom, 
may  be  followed  by  inflammation  of  the  bone  and  meningitis. 

That  the  vitreous  or  inner  table  of  the  skull  may  be  fissu^d,  depressed, 
and  even  detached,  without  any  fracture  of  the  external  table.  Tbe 
drawings,  taken  from  Circular  6  of  the  Washington  War  Department, 
illustrate  the  fact  (Fig.  628-9),  such  an  accident  being  probably  the 
result  of  a  small  projectile  striking  the  cranium  very  obliquely.  Fiasaie 
of  the  internal  table  may  also  co-exist  with  a  linear  fissure  of  the 
external  table. 

That  a  ball  may  gouge  out  a  portion  of  the  external  table  of  the  skull 
without  injuring  the  cranial  contents. 

That  a  ball,  either  in  part  or  whole,  may  partially  penetrate  the 
skull  and  be  retained  or  not,  enter  it,  or  pass  through  it,  the  wound 
of  exit  through  tbe  thickness  of  bone,  or  through  the  two  sides,  being 
larger  than  the  wound  of  entrance. 

That  penetrating  and  perforating  fractures  of  the  cranium  terminate 
favourably  in  quite  exceptional  instances. 

That  hernia  or  fungus  cerebri  may  take  place  after  gunshot,  as  after 
other  injuries,  and  that  recovery  in  these  cases  may  occur,  the  expe- 
rience  of  the  Surgeons  in  the  ^erican  war  clearly  showing  that  thif 
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result  Is  more  likely  to  take  place  without  than  with  compresnon  or 
operative  interference. 

That  trephining  may  only  be  undertaken  with  a  fair  proapect  of 
success  in  local  fractures  with  depression  and  brain  symptoms;  loose 
fragments  of  bone  being  always'removed  in  all  compound  wounds. 
Giuuhot  Wounds  of  the  Chest. 
These  are  returned  as  one  in  ten  among  the  officers  and  one  in  seven-  Gantbot 
teen  amongst  the  men  in  the  Crimean  war,  and  about  80  per  cent,  of  '^/^""'^  **' 
these  died;  in  the  American  war  the  mortality  was  73  per  cent  **  * 

Non^enetreUinff  gunshot  wounds  generally  recover,  although  they  Non- 
are  slow  in  healing,  on  account  of  the  natural  movements  of  the  penetrating, 
ribs  interrupting  the  process  of  repair.  They  are,  moreover,  apt  to 
be  followed  by  pleuritis,  on  account  of  the  frequency  of  the  ball 
taking  a  circuitous  course  beneath  the  skin  round  the  walls  of  the  chest. 
When  the  chest  has  been  severely  contused  from  a  spent  ball  or  a 
heavy  iragment  of  shell,  abscesses  are  prone  to  follow  the  accident,  or 
even  necrosis  of  the  ribs,  and  from  the  same  character  of  accident  with- 
out a  fracture,  the  lungs  may  be  injured,  as  indicated  by  haemoptysis, 
this  result  being  likewise  met  with  in  civil  practice  when  the  chest  is 
squeezed  in  young  subjects.  Professor  Longmore  states  that  *'  ecchy- 
mosis,  or  at  least  congestion  of  the  lung  itself,  to  a  partial  extent,  in 
all  probability  follows  every  non- penetrating  gunshot  wound  of  the 
chest  of  much  severity.''  The  ribs  may  likewise  be  broken  and  driven 
in,  as  in  the  direct  blows  of  civil  life. 

Penetrating  gunshot  wounds  are  generally  fatal,  hardly  more  than  one  Penetrating, 
case  in  ten  surviving,  and  death  generally  results  directly  from  haemor- 
rhage, or  from  the  consequences  of  secondary  inflammation  of  the 
thoracic  organs.  The  diffitsulties  of  diagnosis  in  these  cases  are  as  g^reat 
as  they  are  in  civil  practice,  particularly  if  the  bullet  be  small  and  has 
entered  obliquely  near  the  scapula,  or  if  the  track  of  the  bullet  is 
covered  by  sound  skin.  "  It  is  only,"  says  Longpmore,  "  by  a  combi- 
nation of  symptoms,  rather  than  by  the  presence  of  any  one  or  other 
^mptom,  tiiat  a  lung  wound  can  in  many  instances  be  diagnosed." 
Fenetrating  wounds,  with  lodgment  of  the  ball,  are  more  fatal 
than  perforating  wounds,  and  a  fracture  of  the  rib  at  the  wound  of 
entry  renders  a  penetrating  wound  more  dangerous.  When  the  Woonded 
lung  baa  been  wounded  from  a  penetrating  shot  wound,  shock,  lung, 
collapse,  escape  of  air,  hemorrhage  from  the  external  wound  and 
from  the  lung,  haemothorax  and  dyspnoea,  are  characteristic  symptoms. 
The  shock  is,  however,  frequently  less  in  penetrating  than  in  non- 
penetrating wounds  when  the  latter  areattend(>d  with  general  concussion* 
It  is  remarkable,  however,  that  a  lung  may  at  times  be  completely 
traversed  by  a  ball,  and  beyond  the  hsemoptysis  and  dyspnoea  of  the 
first  few  days  be  followed  by  only  the  most  trivial  symptoms. 

External  bleeding  in  chest  injuries  is  also  said  to  be  more  commonly  External 
due  to  laceration  of  an  intercostol  or  the  internal  mammary  artery  than  luBmorrhage. 
to  wounded  lung. 

Internal  bleeding  is  the  chief  cause  of  death,  and  the  Surgeon  has  no  Internal 
means  at  his  disposal  to  make  out  the  exact  lonrce  of  the  hiemorrhage.  hiemorrhage. 
A  gush  of  blood  from  the  mouth  indicates  the  opening  of  a  lai^ 
pulmonary  vessel,  but  in  more  chronic  cases  the  sources  of  the  bleeding 
may  be  pulmonary  or  parietal,    '<  The  situation  of  the  wound  of  en- 
trance, or  the  couzM  the  ball  hM  taken,  inferred  from  the  relativt 


or   foiTiLTii    bodies,   ami  to  tlo  iiothi 
rejtarative  jirocivsses,  are  the  tliree  i^ 
served.     They  jire,  indeed,  precisely 
follows.     Iq  blccdiiiiz  from  ati  intercc 
the  opeomjET,  flt  kast  nu  mys  I'rofess 
in  the  following  way  ;— *'  A  large  pi 
of  th0  cbeHt  in  which  the  wotind  is  p 
thi§  lin^n  h  pressed  mU>  the  wound  1 
of  pouch.     This  pouch  In  thitn  disten 
jt  until  the  pressure  arrests  tho  bleed 
of  the  oloth  tho  pr«?«auro  o(  the  plug  ' 
If  the  w'Dutid  hti  not  attended  with 
fttid  lightly  closed,  the  mde  being  s 
HiTmcticttily  sesilmgr  fninshot  wounda 
Tli#  patient  ahouhl  be  laid  on  the  wou 
wards^  to  qHow  of  the  e&cnpe  of  discha 
In  all  other  respects  the  treatment  ( 
others^  and  the  remarks  already  made  ar 
i«  less  toranionly  employed  iiow  than 
Pentusnlar  w»r;  in  the  Americiin  war  it 
The  dangers  i^f  inQanimatioa  of  the  chi 
of  the  Surgeon 'a  anxietyi  and  bis  aim  i 
and  when  present  to  check  tbem.     He 
a  p  pi  teat  ion  of  coldi  perfect  r^ist,  and 
When  empyema  follows  aa  u  Beoondmrj 
made  for  tne  accuuiulnted  fiuid. 

Ganabot  Wounds  of 

GmnJiot  These  are  mostly  penetrating,  and  no 

Hi«Ti^«^^  asiocifltfld  with  some  injnryof  theabd( 

"""*"  ua  tbflt  in  the  Cnmenfi  campaign,  out  c 

■od  eantusions,  22  deaths  occurred,  \ 

"^ '  soera.     When  death  follows  * 
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wounded  viscns  will  be  indicmted.    The  swelling  of  the  margins  of  the 
wound  accounts  for  this  fact. 

Wounds  of  the  liver  are  attended  with  a  large  mortality ;  they  are  Wonndi  of 
always  complicated.    Shock  and  hemorrhage  are  the  usual  causes  of  ^^"' 
death ;  and,  when  life  is  prolonged,  peritonitis.    Longmore  saw  only  Very  (kUl. 
one  case  of  recovery  in  the  Crimea ;  and  Dr.  Otis  records  4  recoveries, 
in  America,  out  of  32  cases  of  this  form  of  injury.    In  Circular  No.  3 
of  the  Washington  War  Department  4  cases  of  recovery  from  this 
injury  out  of  15  are  recorded,  and  in  one  of  them  the  gall-bladder 
was  wounded.     Won  ads  of  the  spleen  are  almost  always  fatal  from  Ofipleen. 
hs9morrhage ;  they  are  generally  complicated  with  other  injuries. 

Gunshot  wounds  of  the  stomach  are  not  always  fatal ;  they  are  Of  stomach, 
made  out  to  exist  when  the  contents  of  the  organ  escape  externally, 
or  when,  from  the  extent  of  wound,  the  viscus  can  be  seen  ;  they  are 
always  associated  with  vomiting  of  blood.  Hennen  records  two  good 
cases  of  recovery  which  occurred  at  Waterloo,  and  the  well-known 
American  case  of  Alexis  St.  Martin,  reported  by  Beaumont,  is  another. 
Dr.  Peters,  of  the  United  States  Army,  has  also  reported  a  case  that  oc- 
curred in  the  American  war.  Guthrie  and  Cooper  give  nine  or  ten 
others. 

When  the  wound  is  incised  it  should  be  stitched  up.    Opium  should  Treatment, 
be  administered  with  nutrient  enemata.    Nothing  riiould  be  given  by 
the  ihouth  for  some  days. 

Gunshot  wounds  of  the  intestinea  are  not  necessarily  fatal,  although  Qunahot 
instances  of  recovery  are  rare.    Wounds  of  the  large  are  not  so  bad  ?^^^"  ^^ 
as  wounds  of  the  small  intestine.    HsBmorrhage,  and,  if  not,  perito-  ^o**"^'****- 
nitis,  is    the  usual  cause  of  death.     Longmore  relates  one  case  in 
which  recovery  took  place.    Dr.  Hamilton,  of  New  York  (1865),  quotes 
eiglit  cases  of  fiecal  fistula,  which  terminated  in  recovery  by  natural 
processes,  all  having  taken  place  in  the  late  American  war,  and  in 
the  older  writers  many  more  might  be  found.    Dr.  Habershon  has 
recorded   a  most  interesting   case  of  gunshot  wound  of   the  colon 
through  the   right  loin,  the  patient  dying  four  years  subsequently 
from  albuminuria  ('Guy's  Beports,'  1859). 

Tbeatmeitt. — Absolute  quiet  is  the  most  essential  point  to  be  Treatment, 
observed  in  these,  as  in  all  other  cases,  of  abdominal  injuries.  The 
recumbent  position  should  be  enforced  and  muntained  under  all  cir- 
cumstances. Opium  or  morphia  should  also  be  given  in  repeated 
doses,  no  drug  having  a  better  influence  in  peritoneal  inflammation. 
Absolute  cleanliness  of  the  wound  should  also  be  observed,  but  no 
strapping  or  closing  of  the  orifice.  Simple  nutritious  food  may  be 
allowed  and,  as  the  case  progresses,  solids  may  gradually  be  taken. 

Focal  flstulcB  appear  to  have  a  tendency  to  close  by  themselves ;  in 
the  American  cases  they  gave,  in  general,  but  little  trouble  in  their 
management  (Circ.  No.  6,  S.  G.  O.,  1865.) 

With  regard  to  exploring  the  track  of  the  wound  the  Surgeon  Ezploratioa 
should  never  forget,  says  Lidell  ('American  Quart.,*  1867),  "  that  in  °'  '^®^"*- 
the  management  of  these  cases,  art,  to  be  useful,  must  be  the  servant 
of  nature,  and  must  seek  to  do  good  by  assisting  her  mistress  in  the 
efforts  at  repair,  and  not  by  the  introduction  of  new  and  violent  mea- 
sures which  are  liable  to  aggravate  the  original  injury."  He  believes 
that  the  finger  should  not  be  used  for  exploratory  purposes,  or  any 
other  instrument,  except  in  special  cases.  Dr.  Otis,  however,  in  Cir- 
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cnlar  No.  8  of  the  Washington  War  Departmmt,  issned  in  1871,  p.  S7; 
gays  that  *'  the  mortality  of  thcao  caaes  it  lo  great  m»  to  foniiih  aD 
additional  argument  in  behalf  of  Legonest't  propoaitioa  to  ineiae  tbt 
abdominal  walls  and  explore  the  track  of  the  prcneotile  in  cserbitn  pene- 
trating wonnds.  Thus  only  can  the  patient  exchange  the  probibility 
of  inevitable  death  for  the  posribility  of  recovery,  either  thropgli  the 
prevention  of  extravasation  by  enterorrhaphy,  or  the  bringjog  of  the 
wonuded  viscns  into  apposition  with  the  abdominal  walls.  For  ooe^  I 
am  free  to  assert  that  where  there  is  evidence  that  internal  hsmor- 
rhage  or  fecal  extravasation  is  going  on,  what  may  be  termed  the 
*  ostrich  plan'  of  giving  opinm  and  making  the  patient  oomlbrtable 
should  be  abandoned ;  and  I  believe  that  prejndioes  aimilar  to  then 
that  ovariotomy  has  snccessfnlly  overcome  in  the  last  qnaiter  of  a 
centnry  will  be  dispelled  by  the  results  of  exploratory  inciaiona  in  gan- 
shot  wounds  of  the  abdomen  before  many  years  have  elapaed." 

Ganihot  wonnds  of  the  bladder  do  not  appear  to  be  so  fatal  ai  the 
cases  of  ruptured  bladder  met  with  in  civil  life.  Lidell  reports  two 
such  cases  in  which  a  Rood  recovery  followed,  the  projectile  in  both 
having  passed  completely  through  the  organ.  Quthrie  has  related  bx, 
in  all  of  which  recovery  took  place.  MacCormae  records  a  case  in 
which  the  ball  paned  through  the  rectum  and  bladder,  the  f asoes,  for  a 
time,  passing  through  the  posterior  opening,  and  the  urine  through  the 
anterior.  Both  wounds  closed  by  natural  processes  in  seventeen  days. 
In  all  of  these  the  urine  escaped  externally  through  the  wound  made 
by  the  projectile,  and  thus  prevented  fatal  peritonitis  from  taking 
place.  Such  instances  as  these  indicate  the  proper  practice  to  be  pur- 
sued in  all  cases  of  ruptured  bladder— cystotomy,  as  for  lateral  litho- 
tomy. When  foreign  bodies  have  been  carried  into  the  bladder  they 
should  be  removed,  for  a  ball  may  remain  in  the  bladder  and  become 
the  nucleas  of  a  calculus.  Guthrie.  Hcnnen,  Cheselden,  and  Garengeot 
have  given  such  cases,  and  Ballingall  has  collected  nineteen.  lo 
Circular  No.  8  of  the  Washington  War  Department  three  cases  are  re- 
corded in  which  calculi  were  removed  which  had  formed  on  bullets ; 
one  in  which  a  stone  had  concreted  upon  an  arrow-head,  and  one  on 
necrosed  bone. 

Gunshot  wounds  of  the  fltce  are  serious  from  the  fact  that  they  are 
so  frequently  followed  by  secondary  hemorrhage;  and  as  the  'deep 
vessels  are  usuully  iU  source,  the  difficulties  of  controlling  it  are  always 
great.  When  this  complication  does  not  destroy  life,  good  recoveries 
take  place,  wounds  of  the  face  always  healing  kindly  and  with  little 
scar.  When  there  is  much  loss  of  tissue  some  secondary  ])lastic  opera- 
tion  may  be  called  for,  and  many  are  the  instances  of  success  following 
the  practice. 

Gunshot  wounds  of  the  neck  arc  serious  according  to  the  nature  of 
the  parts  involved.  When  the  large  vessels  and  nerves  are  ii^jured  a 
fatal  result,  as  a  rule,  lakes  place ;  and  when  the  larynx  or  trachea  is 
implicated  the  risks  of  suffocation  are  great,  not  only  from  the  direct 
result  of  the  injury,  but  from  secondary  oedema ;  when  this  latter  com- 
plication occurs  tracheotomy  shonld  be  at  once  performed.  Wounds  of 
the  neck  are  very  prone  to  be  followed  by  septiciemia. 

Wounds  involving  the  vertebra  are  usually  fatal,  those  cases  alone 
recovering  where  the  spinous  or  transverse  processes  are  the  parts 
ii^jured. 
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Chmshot  woonds  of  the  extremities  inclade  flesh  wotnids  and  con-  Of 
tasions,  fractures  which  are,  rarely,  simple,  and  compound  fractures,  ^^^'^^ww^^- 
wounds  of  joints,  and  compound  fnictures  into  joints. 

All  these  may  be  complicated  with  some  injury  to  the  vessels  and 
nerves  of  the  part,  the  lodgment  of  foreig^n  bodies  or  projectiles.  Gun- 
shot flesh  wounds,  as  a  rule,  do  well  unless  complicated  with  lesions  of 
the  vessels  and  nerves. 

Fractures  firom  gunshot  wounds  are  sometimes  simple,  but  more  Caniing 
commonly  compound.  When  simpfe  they  are  generally  caused  by  blows  fracture, 
from  spent  balls  or  other  projectiles,  the  bones  being,  as  a  rule,  split 
or  comminuted  and  contused,  the  soft  parts  equally  suffering,  and  the 
bones,  not  rarely,  being  split  vertically  into  a  neighbourmg  joint. 
When  compound  the  same  comminution  and  splintering  of  the  bone  is 
commonly  present,  associated  i^-ith  other  complications,  such  as  severe 
laceration  of  the  soft  parts,  involving  arteries,  veins,  or  nerves,  with 
their  attendant  dangers,  lodgment  of  fragments,  or  the  whole  of  the 
foreign  body  in  the  bone  or  soft  parts,  and  some  joint  complication 
from  the  splitting  of  the  bone  into  the  joint,  or  from  direct  injury  to 
the  joint. 

Military  Surgeons,  however,  writes  Professor  Longmore  (in  'Holmes's  Partial 
System '),  meet  with  cases  of  partial  fracture.  **1.  Removal  of  portion  fracture, 
of  a  bone  by  the  projectile  making  a  furrow  in  its  passage  across  its 
surface,  grooving  it.  2.  Removal  by  splintering  off  longitudinal  frag- 
ments from  the  external  cylindrical  part  of  a  bone.  3.  Removal  of 
part  of  the  bone  by  completely  punching  out  a  portion,  thus  leaving 
a  hole  through  the  entire  substance  of  the  bone.  4.  Partial  fracture 
by  driving  inwards  part  of  the  external  cylinder  and  causing  the 
fragment  to  lodge  in  the  cancellated  structure,  with  or  without  lodg- 
ment of  the  projectile." 

Of  complete  fractures  the  peculiarity  consists  in  the  comminution  Complete 
and  vertical  splintering  of  the  bone,  and  of  the  complete  removal  of  f'*cture. 
some  part  of  the  shaft  of  the  bone,  the  term  "  resecting  fractures "  Resecting 
being  applied  to  such.     One  curious  fact  occasionally  produced  by  the  fractuwt. 
heavy  conoidal  ball  is  noticed  in  Circular  No.  6  of  the  Washington 
War  Department,  in  which  the  bone  is  fissured   and  comminuted, 
though  less  than  is  common,  at  the  point  at  which  the  ball  impinges^ 
while  at  two  or  three  inches  above  or  below  this  point  a  nearly  trans- 
verse fracture  of  the  shaft  is  produced ;  in  some  of  the  specimens  the 
transverse  fracture  is  not  connected  by  fissures  with  the  fracture  pro- 
duced by  the  balL    These  injuries  a^e,  probably,  due  to  balls  fired  at 
short  range. 

When  conoidal  bullets,  writes  Longmore,  happen  to  strike  on  or  below 
the  trochanters  of  the  femur,  they  usually  leave  the  head  and  neck  of  the 
bone  intact,  but  cause  fissures,  which  often  extend  to  a  long  distance 
down  the  shaft ;  when  they  pierce  the  head,  all  the  parts  below  usually 
escape  fracture;  when  the  neck  is  perforated  the  fracture  generally 
extends  both  upwards  and  downwards.  The  same  rule  holds  good  with 
regard  to  the  upper  extremity  of  the  humerus,  although  not  in  so 
marked  a  manner.  * 

In  all  these  fractures,  from  the  comminution  of  the  fragments  and  Oiteo- 
the  concussion  the  bone  has  sustained,  osteomyelitis  and  septicaamia  myelitit  ia 
are  prone  to  occur.    Jules  Roux,  of  Toulon,  pointed  this  oat  in  1860  '''*^*"*' 
(*  Bulletin  de  TAcad^mie   Imp^riak  de  M^edneO«  i^^  Longmore 
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('Med.-Chir.  Trans./ 1866).  J.  A.  LideU  showed  ibat  ganthoi  eoa- 
tosions  of  long  bones  are  more  fatal  from  this  cause  than  oomminstcd 
gnnshot  fractures  ('  American  Journal,'  voL  zlix). 

Fractures  of  the  lower  extremity  are  more  prone  to  be  f  onowed  1^ 
snch  blood  poisoning  than  those  of  the  npper,  the  point  being  mvn 
determined  by'the  size  of  the  venoos  canals ;  the  larger  and  moremmier* 
ons  the  veins  of  a  part,  the  greater  the  danger  of  septicsemia. 

In  gnnshot  wonnds  of  the  pelvic  bones  Stromeyer  believes  the  liability 
to  pyssmia  to  be  very  great,  and  thinks  that  cold  and  ezposore  fitvoar 
its  development. 

Chinahot  fraoturea  of  the  upper  eztremity  are  far  leaa  fatal  than 
those  of  the  lower,  and  "  unless  the  bone  be  extensively  ii\jnred  by  a 
massive  projectile,  or  longitudinal  comminution  exist  to  a  great  extent^ 
especially  if  also  involving  a  joint,  or  the  state  of  the  patient's  beaUh 
be  very  unfavourable,  attempts  should  always  be  made  to  aare  the  limb.* 
— LongmuM,  When  the  bone  is  much  splintered,  examine  by  the  finger 
for  foreign  bodies  or  detached  pieces  of  bone  and  remove  them.  Sharp 
points  of  projecting  spiculsa  should  be  sawn  off,  the  moat  dependent 
wound  being  extended  when  necessary,  or  a  fresh  indsion  made  for  the 
purpose  in  a  dependent  position  when  only  one  wound  eziats^  the  case 
being  then  treated  as  an  ordinary  compound  fWicture. 

If  the  shoulder*  and  elbow-joint  be  opened  and  the  condition  of  the 
soft  parts,  vesseld,  &c.,  is  not  such  as  to  necessitate  amputation,  excision 
of  the  jomt  should  be  performed,  the  experience  of  all  recent  campaigns 
indicating  this  very  strongly. 

Gunshot  woand  of  the  wrist  too  often  demands  amputation ;  excision 
is  not  an  expedient  operation,  and  where  the  major  operation  is  not  im- 
peratively demanded  attempts  to  save  the  limb  should  be  made. 

In  ii^juries  to  the  fingers  and  hand  the  same  remarks  apply,  and  only 
such  portions  as  are  irreparably  damaged  should  be  taken  away,  for 
the  value  of  a  piece  of  thumb  and  one  finger,  of  whatever  kind,  is 
hardly  to  be  over-estimated,  and  every  effort  should  be  made  to  preserve 
whatever  parts  can  possibly  be  saved. 

Gunshot  fractures  of  the  lower  extremity  are  far  graver  accidents 
than  those  of  the  upper.  Longmore  lays  it  down  as  a  general  rule 
that  ordinary  fractures  below  the  knee  from  rifle  balls  should  mertr 
cause  primary  amputation ;  while,  excepting  in  certain  special  cases,  in 
fracture  above  the  knee  amputation  is  held  by  most  military  Surgeons 
to  be  a  neceesary  measure. 

The  special  cases  are  gunshot  fractures  of  the  upper  third  of  the 
femur,  especially  if  it  be  doubtful  whether  the  hip-joint  is  impli- 
cated or  not ;  for  in  these  the  danger  attending  amputation  is  so  g^at 
that  the  question  is  still  open  whether  the  safety  of  the  patient  is 
best  consulted  by  excision  of  the  injured  portion  of  the  femur,  by 
removal  of  detached  fragments  and  trusting  to  natural  effects  for 
onion,  or  by  resorting  to  amputation. 

The  decision  of  the  Surgeon  must  generally  rest  upon  the  extent 
of  injury  to  the  soft  parts,  the  age,  condition  of  the  patient,  and  sur- 
rounding circumstances.  If  the  femoral  artery  and  vein  have  been 
divided,  any  attempt  to  preserve  the  limb  will  certainly  prove  fatal. 

Amputation  at  the  hip-joint  for  gunshot  wound  is  generally  fatal  ; 
so  fatal,  indeed,  that  it  ought  only  to  be  undertaken  when  the  lower 
Hmb  is  so  mutilated  as  to  render  it  a  necessity,  or  when  the  great 
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ressels  have  been  injured.  When  any  doubt  exists  as  tp  the  probability 
of  saving  the  limb  the  operation  should  be  postponed*  and  undertaken 
as  a  secondary  amputation. 

The  experience  of  all  Surgeons,  British  and  Continental,  fairly  endorses 
Longmore's  conclusions,  that  in  gunshot  fractures  of  the  thigh,  while 
the  propriety  of  practising  conservatism  in  the  upper  third  is  clearly 
indicated,  amputation  is  the  safest  practice  in  gunshot  fractures  of  the 
middle  and  lower  third. 

M.  Legouest,  in  an  essay  published  in  the  '  Mem.  of  the  Society  of 
Surgeons '  at  Paris,  believes  that  amputation  at  the  hip-joint  should  be 
reserved  for  compound  fractures  complicated  with  iiguries  to  the  great 
vessels,  and  he  advocates  the  postponement  of  the  operation  as  long  as 
possible. 

In  gunshot  fracture  of  the  head  of  the  femur,  where  the  soft  parts  Gunshot 
are  not  grreatly  injured  nor  the  bone  comminuted,  excision  of  the  bone  Jj^"?  ^ 
may  be  performed,  the  only  case  of  recovery  in  the  American  war  from  f^^ 
such  an  injury  being  where  this  practice  was  adopted.    In  Circular 
No.  8  two  such  successful  cases  are  recorded  out  of  three,  and  they  in- 
duce Dr.  Otis  to  "  add  that  these  instances  must  place  excision  at  the 
hip  for  gunshot  injury  amongfst  the  established  operations  of  surgery." 
Out  of  eighty-seven  excisions  at  the  hip  for  injury,  in  America,  eight 
recovered. 

In  fracture  of  the  thigh  the  evil  of  transporting  a  patient  is  so  Of  thigh, 
great  that  Stromeyer  says,  "  I  have,  during  the  last  campaign,  lived  to 
see  what  I  expressed  a  desire  for  some  years  ago,  when  I  wrote,  'Above 
all  things  it  appears  to  me  to  be  necessary  that  cases  of  gunshot  frac- 
ture of  the  thigh  should  not  be  transported  to  a  distance,  but  should 
be  carried  on  a  stretcher  to  the  nearest  bouse,  and  the  treatment 
carried  out  there.'"  He  speaks  most  highly  of  the  conservative 
treatment  of  all  gunshot  fractures.  When  operation  is  called  for,  pri- 
mary measures  should  always  be  preferred,  both  for  amputation  and 
excision. 

In  fracture  of  the  leg  conservatism  has  even  a  better  chance;  that  is,  Of  leg. 
where  the  shaft  of  the  bone  is  alone  implicated ;  for  when  the  knee  ii 
involved,  amputation  is  generally  held  to  be  the  rule  of  treatment. 
Excision  is  not  to  be  entertained,  the  results  of  experience  condemning 
the  attempt.    Langenbeck,  however,  in  gunshot  wounds  of  the  knee  Of  knes- 
recommends  conservative  treatment ;  amputation  being  alone  required  i^^* 
when  the  soft  parts  are  severely  injured  and  the  bones  shattered.  He  lays, 
however,  the  greatest  stress  upon  the  necessity  of  fixing  the  limb,  from 
the  moment  of  the  ix^ury  to  its  cure,  in  some  immoveable  apparatus 
the  plaster-of- Paris  splint  having  his  preference,  coupled  with    the 
application  of  ice  to  the  part.    In  gnnshot   fracture  of  the   shaft 
of  the  leg  bones  not  involving  joints  the  same  rules  of  practice  are 
applicable  as  have  been  laid  down  for  the  treatment  of  fracture  of  the 
humerus,  &c. 

In  gunshot  wounds  involving  the  anhle-joint  amputation  is  the  Of  snkls- 
best  practice;  in  exceptional  instances,  where  the  ixyury  is  slight, J<^^ 
that  is,  where  the  bone  is  simply  split  into  the  joint,  an  attempt  to  save 
the  limb  may  be  justifiable.  Excision,  as  a  primary  operation,  is  not  a 
good  one ;  as  a  secondary  one,  where  an  attempt  to  save  the  limb  has 
been  made  and  failed,  Ls^igenbeck's  experience  is  in  favoor  of  excision, 
nine  ont  of  eleven  cases  in  which  he  did  it  having  recovered  after  the 
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Bohemiiin  war ;  bat  to  obtain  this  resolt^  he  atatas  that  the 
immobility  of  the  parts  invoked  by  meana  of   the    plaataroM 

splint  or  one  of  its  congeners  is  indispensable. 

With  respect  to  ampntatioB  in  giuuhot  fractnrea,  ererj  Surgeon  aiei 
Guthrie's  time  believes  that  the  jH^'sMif^f  shoald  aa  a  nile  be  pvefencd  to 
the  secondary.  This  primary  amputation  shoald  alao  he  perfotawdn 
soon  after  the  accident  as  possible.  There  is  no  neceaaitj  to  auk 
for  tlic  effects  of  tbo  sho<'k  of  the  accident  to  paaa  off,  and  nnksi  tki 
collapse  be  very  severe  the  hand  of  the  Surgeon  Deed  not  be  stayd; 
when,  however,  the  collapse  is  great,  some  little  delay  bad  better  te 
observed,  for  it  is  then  more  than  probable  that  some  internal  i^my 
or  other  complication  exists  to  prevent  reaction* 

Chloroform  or  any  other  ansBsthetic  may  be  used  in  militaxy  prae* 
tice,  as  freely  and  fearlessly  as  in  civil.  It  has  a  powerfol  inflnaaet 
in  preventing  shock,  and  allowing  prolonged  or  doable  operations  to  bs 
pe^ormed,  which  could  not  otherwise  be  undertaken,  at  least  witboot 
extra  risk.  In  military  practice  it  must  be  remembered  that  a  limb  m«t 
often  be  sacrificed  which  in  civil  practice  might  be  aaved ;  and  that 
amputation  is  often  substituted  for  excision  on  account  of  the  imposri- 
billty  of  giving  the  part  the  necessary  amount  of  absolute  reat  and  thf 
patient  the  attention  that  is  only  to  be  found  in  a  dvil  hoapital,  "ftr 
when  active  operations  are  proceeding,  and  it  is  necessary  to  carry  the 
wounded  to  any  distance,  the  advantage  of  early  removal  of  shattered 
limbs  is  obvious,  especially  when  means  of  rendering  the  limbs  im- 
moveable during  the  transport  are  detective,  or  the  transport  itself  has 
to  be  conducted  over  rough  roads  or  in  unsuitable  vehiclea,  and  tba 
hopes  of  success  from  conservative  treatment  are  thereby  reduced 
almost  to  zero." — Longmore, 

Dr.  Gordon,  the  British  commissioner  accredited  to  the  French  army 
in  the  late  war  between  France  and  Prussia,  tells  us  that  the  conclu- 
sions the  bulk  of  Surgeons  arrived  at  as  regards  amputation  were  that 
it  was  more  snited  than  excision  or  resection  when  its  anbject 
had  to  be  carried  on  with  the  army ;  that  excision  and  resection  were 
much  more  likely  to  be  successful  when  practised  in  the  upper  than  in 
the  lower  extremity;  that  excision  of  the  knee,  as  a  substitute  for 
amputation  in  case  of  gunshot  wounds  of  that  articulation,  has  sadly 
failed ;  that  the  practice  of  conservative  surgery  in  stationary  hospitals 
fhrnishes  no  criterion  of  its  suitability  in  moveable  hospitals,  its  require- 
ments involving  such  atteiition  from  the  Surgeon  as  can  alone  be  fully 
carried  out  when  there  are  comparatively  few  cases  of  severity  to 
attend  to ;  and  that  in  many  cases  where  the  limbs  are  saved  they  are 
relatively  of  little  use. 

MacConnac  urges  that  the  mortality  after  primary  is  so  very  much 
smaller  than  tbat  attendant  upon  secondary  amputation,  that  this  point 
cannot  be  too  strongly  insisted  upon. 
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CHAPTER  XXXV. 
ANESTHETICS. 

When  Sir  H.  Davy's  attention  was  drawn  in  1798  to  Priestley's  General 
nitrous  oxide  gas  by  Dr.  Mitchell's  theory  that  this  gas  **  was  the  prin-  remarks, 
ciple  of  contagion y  and  was  capable  of  producing  the  most  terrible 
effects  when  respired  by  animals  in  the  minutest  quantities,  or  even 
when  applied  to  the  skin  or  muscular  fibre,"  and  when  he  with  Southey, 
the  then  Laureate,  and  Coleridge,  the  philosopher,  inhaled  it  with  suffi- 
cient frequency  "to  establish  the  fact  that  the  gas  possesses  an 
intoxicating  quality,  to  which  the  enthusiasm  of  persons  submitting 
to  its  operation  has  imparted  a  character  of  extravagance  wholly  incon* 
sistent  with  truth"  ('Life  of  Davy,'  by  Paris,  1831),  he  little 
thought  that  he  was  then  laying  the  basis  of  experimental  investigations 
that  were  to  form  an  epoch  in  the  history  of  the  world,  or  rather  of 
mankind,  and  to  end  in  the  introduction  into  practice  of  a  new  power, 
which,  if  of  inestimable  value  to  the  general  public,  is  of  nearly  equal 
value  to  the  medical  profession,  and  has  been  the  means  of  revolutionising 
surgery  to  an  extent  which  few  men  are  aware ; — for  the  "  most  terrible 
effects  "  with  which  this  gas  was  credited  have  been  transformed  into 
the  beneficial  effects  brought  about  by  anaesthetics. 

In  the  present  work  I  have  neither  space  nor  inclination  to  go  fully 
into  the  history  of  the  subject  To  the  works  of  Snow,  Sir  James 
Simpson,  Sansom,  Druit,  Holmes,  MM.  Perrin  and  Lallemand,  I  must 
refer  the  reader  for  full  particulars  upon  this  point.  I  shall  content 
myself  by  recording  the  fact  that  "  the  honour  of  the  first  public  and 
authentic  trial  of  surgical  anaesthesia,  *by  the  aid  of  means  newly  dis- 
covered, belongs  to  an  entirely  obscure  dentist,  Horace  Wells,  of 
Hartford,  Connecticut "  (M.  Perrin),  this  dentist  having  employed  in 
1844  Davy's  nitrous  oxide  gas  in  dentistry  with  an  excellent  result.  Nitrons 
In  1846  Morton,  Wells'  late  partner,  introduced  into  practice  at  oxide. 
Massachusett's  Hospital  the  use  of  sulphuric  ether,  probably  on  the 
suggestion  of  Dr.  Jackson.  In  1847  our  own  Lawrence,  at  St. 
Bartholomew's,  used  chloric  ether  for  the  same  purpose  (<  Holmes's 
Syst.,'  voL  5,  Ed.  2),  and  in  the  autumn  of  the  same  year  Sir  James 
Sidapson  gave  to  the  profession  the  active  principle  of  the  chloric  of  Chloroform, 
ether,  ihe  chloroform,  on  the  suggestion  of  Mr.  Waldie,  of  Liverpool, 
and  since  then  this  drug  or  ether,  separately  or  combined,  has  been 
in  general  use. 

Other  anaesthetics  have,  however,  been  introduced,  the  bichloride  of  Bichloride  of 
methylene  being  the  most  popular.  methylene. 

How  anaesthetics  act  upon  the  body  is  not  yet  determined,  although  Their  action, 
it  is  tolerably  certain  that  the  ultimate  result  is  absolute  paralysis  of 
the  nerve  centres,  cerebral  and  spinal.     To  this  end  a  patient  passes  stages  of 
through,yS/'«/,  astage  of  cerebral  excitement;  next,  cerebral  insensibility  anssthesia. 
and  loss  of  sensation ;  thirdiy,  loss  of  voluntary  motion ;  and,  lastly,  of 
reflex  action,  the  brain  losing  its  power  before  the  spinal  cord ;  absolute 
paralysis  and  anaesthesia  only  existing  when  both  nerve  centres  are  com- 
pletely under  the  influence  of  the  inhaled  drug,  the  nerve  supply  of 
the  respiratory  and  circulatory  systems  alone  excepted. 
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Indeed,  it  it  upon  this  fact  tbmt  the  pimcticml  Tmliie  of  all  ■mnrthrtifi 
it  bated,  the  Snrgeon  wanting  to  produce  ymndymtm  of  the  bmcM 
of  the  trnnk  and  extremities  odIt,  and  not  thoae  of  the  roapliatoiy  m 
circulatory  tyttems.  In  a  general  way  there  ia  a  wide  interral  hetacn 
the  two  ttagoi;  in  exceptional. inatancet  thia  interral  la  abridged;  ia 
such  the  heart  and  retpiratory  tjttem  ioddenly  beoomaa  aJEeeted,  lai 
it  it  nnder  thete  circnmttancet  that  sodden  death  takea  plaoe. 

Chloroform,  like  many  other  drogt,  does  not  act  alike  in  all  !■• 

dividnalt,  tome  being  very  tnsceptible  to  its  inflaence  whilst  others  aictk 

reverse.    Chloroform,  like  all  antesthetlcs,  at  first  increaaea  the  fiofce  of 

the  heart's  action,  although  thit  eifect  it  alight  and  timnsient,  thebetft 

acting  with  less  than  its  natoral  force  when  complete  anaeathesia  it 

produced.     When  a  patient  is  brought  quickW  nnder  the  inflacBM 

C«iue  of       of  an  anawthetic  the  heart't  action  may  be  suddenly  arreated,  Browa- 

cemtioo  of  S^uard  believing  that  under  tuch  circumstances  **  it  ia  h j  the  leAes 

hem't  action  influence  due  to  the  sudden  urritation  of  the  branches  of  the  par  Tagna 

^^rett  of        in  the  lungs  that  chloroform  has  killed  in  the  very  rare  oaaea  in  which 

ntpiraUoB.    the  heart's  action  had  been  stopped  before  the  respiration."    ('  Iject  oa 

Phyt.of  Nerv.  System.') 

Moderate  doses  ot  chloroform  tend  to  weaken  the  hearfa  aetioB 
after  their  first  stimulating  efiects  have  passed  away,  the  reapiratoiy 
act  usually  ceasing  before  the  circulatory  when  death  is  the  result. 
Thus  danger  increases  with  the  degree  of  stupor  prodaced. 

Etbcr  is  said  not  to  depress  the  action  of  the  heart  to  the  same 
extent  as  chloroform ;  of  late  it  has  grown  rapidly  into  favour,  and  it 
is  said  by  its  advocates  to  be  far  safer  than  any  other  anaBsthetie. 
It  must  be  given  boldly. 

When  the  upper  eyelid  can  be  raised  without  muscular  resistance, 
and  no  muscnlar  contraction  is  caused  by  touching  the  cornea,  the 
patient  is,  as  a  nde,  sufficiently  under  the  influence  of  the  anesthetic  for 
surgical  purposes. 

Respiration  generally,  but  not  invariably,  ceases  before  the  action 
of  the  heart,  and  death  is  due  both  to  the  failure  of  the  heart'ii  action 
and  to  that  of  the  respiratory  function. 

After  death  all  the  cavities  of  the  heart  are  distended,  and  the  cases 
are  only  exceptional  in  which  the  left  side  is  empty.  Chloroform  is 
more  commonly  fatal  in  the  struggling  stage  that  any  other. 

Billroth  asserts  "  that  during  t^e  stage  of  excitement  violent  mus- 
cular efibrts  may  give  rise  to  apoplexy,  especially  in  individnala  with 
disease  of  the  heart,  rigid  arteries,  or  emphysema.  Of  most  consequence 
in  this  stage,  however,  are  the  contractions  of  the  muscles  of  masti- 
cation and  the  posterior  muscles  of  the  tongue.  By  means  of  the 
stylo-glossi  and  the  glosso-phar^'ngei  the  tongue  is  drawn  spasmodically 
backwards,  pressing  the  epiglottis  down  so  as  to  mechanically  close  the 
aperture  of  the  larynx.  Such  patients  become  blue  in  the  face,  and 
die  suffocated,  not  through  the  direct  action  of  the  chloroform,  but 
from  the  mechanical  privation  of  air,"  unless  the  tongue  be  well  drawn 
forwards. 

Anffisthetics  affect  the  brain  of  different  people  in  as  many  ways  as 
drunkenness.  One  will  be  quarrelsome,  a  second  violent,  a  third  aen- 
timental,  and  others  maudlin,  melancholic,  or  merry. 

In  epileptic  subjects  I  have  seen  patients  pass  through  some  epileptic 
convulEions  during  their  progress  towards  narcosis. 
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The  best  roles  for  the  administration  of  chloroform,  ether  or  any 
anaesthetic  are  those  given  by  the  Chloroform  Committee  of  the  Med. 
Chir.  Soc,  1864.  It  was  my  privilege  to  be  one  of  the  members  of 
that  body,  and  all  my  subsequent  experience  has  convinced  me  of  the 
value  of  the  suggestions  then  lud  down.  I  quote  them  in  full  with  but 
few  modifications. 

Balea  relating  to  the  Administration  of  Chloroform,  or  other 
Anaesthetie. 

Chloroform  should  on  no  account  be  given  carelessly,  or  by  the  Bales  for 
inexperienced  j  and,  when  complete  insensibility  is  desired,  the  attention  Sjll?^*^'* 
of  its  administrator  should  be  exclusively  confined  to  the  duty  he  has  anmthetie. 
undertaken. 

Under  no  circumstances  is  it  desirable  for  a  person  to  give  chloro- 
form to  himself. 

It  is  not  advisable  to  give  an  anesthetic  after  a  long  fast,  or  soon  As  to  food, 
after  a  meal,  the  best  time  for  its  administration  being  four  or  five  hours 
after  food  has  been  taken. 

If  the  patient  is  much  depressed  there  is  no  objection  to  his  taking  Depression, 
a  small  quantity  of  brandy,  wine,  or  ammonia,  before  commencing  the 
inhalation. 

Provision  for  the  free  admission  of  air  during  the  patient's  narcotism  ^^^  ^^ 
is  absolutely  necessary. 

The  recumbent  position  of  the  patient  is  preferable ;  the  prone  posi-  Pontion. 
tiou  is  inconvenient  to  the  administrator,  but  entails  no  extra  danger. 
In  the  erect  or  sitting  posture  there  is  danger  from  syncope.    Sudden 
elevation  or  turning  of  the  body  should  be  avoided. 

An  apparatus  is  not  essential  to  safety  if  due  care  be  taken  in  giving  Xnhtler. 
the  anesthetic.  Free  admixture  of  air  with  the  ansestbetic  is  of  the 
£rst  importance;  and,  guaranteeing  this,  any  apparatus  may  be 
employed.  If  lint,  or  a  handkerchief,  or  a  napkin,  is  used,  it  should 
be  folded  as  an  open  cone,  or  held  an  inch  or  an  inch  and  a  half  from 
the  face. 

Chloroform  should  invariably  be  given  slowly.  Sudden  increase  of  To  be  ghren 
the  strength  of  the  anaesthetic  is  most  dangerous.  Three  and  a  half  slowly, 
per  cent,  is  the  average  amount,  and  4\  per  cent.,  with  95i  of  atmo- 
spheric air,  is  the  maximum  of  the  ansestbetic  which  can  be  required ; 
given  cautiously  at  first,  the  quantity  within  this  limit  should  be 
slowly  increased  according  to  the  necessities  of  the  case^  the  adminis- 
trator being  guided  more  by  its  efiect  on  the  patient  than  by  the 
amount  exhibited.   Ether  may  be  given  more  boldly. 

The  administrator  should  watch  the  respiration  of  his  patient,  and 
must  keep  one  hand  free  for  careful  observation  of  the  pulse. 

The  patient  who  appears  likely  to  vomit  whilst  beginning  to  inhale  Yomitfaig. 
the  anaesthetic  must  be  at  once  brought  fully  under  its  influence,  and 
the  tendency  to  sickness  will  then  cease. 

The  occurrence,  during  the  administration  of  an  anaesthetic,  of  sudden  Banger 
pallor,  lividity  of  the  patient's  countenance  or  sudden  failure  or  flicker-  si^wls. 
ing  of  the  pulse,  or  feeble  or  shallow  respirations,  indicates  danger, 
and  necessitates  immediate  withdrawal  of  the  anaesthetic  until  such 
symptoms  have  disappeared. 

On  the  occurrence  of  these  symptoms,  and  especiallv  if  they  should 
become  so  urgent  as  to  threaten  death  ^m  failure  of  respiratioDi  of 
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Their 
treatment. 

¥reahair. 


of  body. 


the  heart's  action,  or  of  both  together,  the  fbHowin^mlet  of 
are  to  be  observed : 

Allow  free  aooess  of  fresh  air,  pull  forwards  the  lower  iaw  md  fam^ 
the  tongue,  and  clear  the  month  and  f  ancea,  keep  or  plaoe  the  pstial 
recnmbent,  dash  cold  water  on  the  face  and  cheat»  mod  aid  thi » 
spiratory  movements  by  rhythmical  oompression  of  the  thorax.  NMa 
and  Murion  8ims  advise  the  inversion  of  the  bodj  with  the  viev  d 
throwing  what  blood  there  is  wholly  to  the  brain,  on  the  theo^  tW 
death  from  chloroform  is,  as  a  rnle,  dne  to  syncope  or  to 


ArtiAeial 
reipinuion. 


Gahruiifm. 


ChloR^orm 
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great  bur 
toita 
exhibition. 
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bar. 


In  the  more  threatening  cases  commence  instantly  with  axtiAdd 
respiration,  whether  the  respiration  has  failed  alone  or  the  poise  vd 

the  respiration  together. 

Galvanism  may  be  used  in  addition  to  artificial  respiration,  hot  tk 
artificial  respiration  is  on  no  account  to  be  delayed  or  saspendsd  ii 
order  that  g^vaiiism  may  be  tried. 

Few,  if  any,  persons  are  insusceptible  of  the  influence  of  chlorofon, 
from  two  to  ten  minutes  being  required  to  induce  anaMtbesia.  Tbe 
time,  however,  varies  with  age,  temperament,  and  habits. 

The  mixtnre  of  alcohol  1  part,  chloroform  2  parts,  and  ether  3  psiti, 
should  be  given  in  the  same  way  as  chloroform  alone,  care  being  takes, 
when  lint  or  a  handkerchief  is  used,  to  prevent  the  too  free  escape  U 
the  vapoar.    I  think  highly  of  this  mixture. 

Use  of  ansBsthetics  in  surgical  operations.  —  With  heart  diseoie 
they  may  be  given  In  any  case  which  requires  an  operation, 
although  when  there  is  evidence  of  a  fatty,  weak,  or  dilated  hear: 
great  caution  is  demanded.  £ther  is  probably  under  these  circnm- 
stances  the  better  vapour  to  employ.  Valvular  disease  is  of  lea 
importance. 

in  phthisis,  when  an  operation  is  unavoidable,  anaesthetics  msy  b« 
given  with  impunity. 

For  all  operations  upon  the  jaws  and  teeth,  the  lips,  cheeks,  and 
tongue,  anesthetics  may  be  inhaled  with  ordinary  safety.  By  care 
and  good  management  the  patient  may  be  kept  under  their  influence 
to  the  completion  of  the  operation,  in  these  cases  blood,  as  it  escape]^ 
if  not  voided  by  the  mouth,  passes  into  the  pharynx,  if  any  small 
quantity  finds  its  way  through  the  larynx,  it  is  readily  expelled  by 
coughing,  in  operations  upon  the  soft  palate,  fauces,  phar}-nz,  and 
posterior  nares,  if  sudden  or  severe  haemorrhage  is  likely  to  occnr,  it 
is  not  advisable  to  induce  deep  insensibility,  in  cases  requiring  laryn- 
gotomy  and  tracheotomy  anesthetics  may  be  employed  with  saiety  and 
advantage. 

Fur  operations  upon  the  eye,  involving  the  contents  of  the  globe,  the 
employment   ^g^  q£  anaesthetics  is  open  to  objection,  on  account  of  the  damage  which 
"pcraUon"**  *^o  eye  may  sustain  from  muscular  straining  or  vomiting.     If  em- 
ployed, profound  insensibility  should  be  induced.     Recent  experience 
tends  rather  to  prove  that  anaesthetics  may  be  used  without  fear  in 
most  eye  operations. 

in  operations  for  hernia,  and  in  the  application  of  the  taxis,  anies- 
thetics  act  most  beneficially.  For  most  operations  about  the  anas 
profound  aniesthesia  is  positively  demanded. 

in  the  condition  of  shock  or  of  g^eat  depression,  as  after  hsBmor> 
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rhage,  the  careful  administration  of  ansBstheticB  (liminishea  the  risk  of 
an  operation. 

In  all  cases  other  than  those  specially  referred  to  it  is  sufficient  to 
state,  so  far  as  a  mere  surgical  operation  is  concerned,  that  anaesthetics 
may  invariably  be  administered* 

The  continuous  vomiting  occasionally  induced  by  and  following  upon 
the  inhalation  of  anajsthetics  may  be  injurious  by  consequent  exhaus- 
tion, as  well  as  by  mechanically  disturbing  the  repair  of  a  wound. 
With  this  reservation,  they  do  not  appear  to  interfere  with  the  recovery 
of  patients  from  surgical  operations. 

Statistics. — The  results  of  2586  capital  operations  performed  before*  Statistics, 
and  of  1847  performed  since,  the  introduction  of  anassthetics,  which  I 
collected  from  all  authentic  avaikble  source?,  show  that  anffisthetics 
have  in  no  degree  increased  the  rate  of  mortality. 

The  risk  attending  the  inhalation  of  chloroform  is  very  small ;  It  is 
about  1  in  3000.  This  is  enough  to  forbid  its  use  in  trivial  cases,  but 
not  enough  to  do  so  in  cases  of  capital  operation,  or  where  for  purposes 
of  diagnosis  it  is  required.     In  children  it  is  very  safe. 

The  best  common  instrument  for  its  adminibtration  is  the  one  em-  Inhtler. 

Fio.  580. 


Cliloroform  inhaler. 

ployed  at  Guy's,  which  I  introduced  in  186i,  having  had  it  made  after 
a  pattern  suggested  by  Dr.  Parker,  late  of  the  London  Hospital ;  it  is 
not  complicated  by  any  valves ;  it  is  merely  a  mouth  and  nose  piece 
lined  with  lint,  with  openings  to  admit  air  freely  (Fig.  530). 

Clovei'^s  apparatus  is,  however,  by  far  the  bc^  when  it  can  be  ob-  dorer's. 
tained ;  it  is  composed  of  an  india-rubber  bag,  into  which  chloroform 
or  any  other  ansD:ithetic  is  pumped,  mixed  with  atmospheric  air.  Clover 
employs  3  or  4  per  cent,  of  chloroform.  It  is,  however,  a  cumbersome 
apparatus,  and  cannot  be  at  universal  command.  When  ho  gives  nitrons 
oxide  gas  at  first  and  follows  it  up  by  ether  his  apparatus  is  equally 
satisfactory.  For  ether  or  the  anesthetic  mixture  the  leather 
bottle-shaped  apparatus  as  suggested  by  Mr.  Qolding  Bird  is  very 
valuable. 

The  bichloride  of  methylene  is  recommended  to  our  notice  as  an  Bichloride  of 
anesthetic  of  great  power.    Patients  are  said  to  be  brought  under  the  nethjlsne. 
influence  of  the  drug  in  twenty  or  thirty  seconds  of  time,  and  to  re- 
cover from  it  rapidly  with  little  inconvenience.    No  sickness  or  head- 
ache is  said  by  Mr.  Rendle  to  foUow  its  use,  unless  the  inhalation  have 
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been  oontinaed  tat  xnui  j  minuiee,  or  a 
np  the  effect.    Of  coone.  if  tlie  inhalatioii  be 
effects  reienible,  though  in  a  Icitf  degree,  those 
one — absence  of  mmonUur  excitement 

"The  rapidity  of  action  of  the  drag  end  reeofeif  eppen^'rik 
Kendle,  "to  be  dne  tothe  great  TolatiUtT^  and  edhibiHtytOedtfif  i 
large  quantity  to  reach  and  escape  from  the  nerve  oargana  at  mat;  k 
safety,  to  its  rather  stimnhnt  action  on  the  hearty  and  its  fl|it 
elimination.  The  bichloride^  being  very  Tolatilew  reqnhwe  to  be  hqk 
in  a  well-stoppered  bottle ;  and  it  is  an  adTantage  to  keep  it  is  A* 
dark,  inverted,  under  water. 

Mr.  Rende  cUdms  for  its  nse  the  fdlowin^  advantagee^— 1k|fr 
tients  retain  their  normal  oolonr  and  appearanee  ;  the  ansssUMrii  s 
good,  is  rapidly  induced,  and  can  be  maintained  tot  any  leaglli  d 
time ;  the  recovery  is  rapid  and  complete ;  there  ia  no  nnjiVieasnt  ate 
Bvmptoms  nor  muscular  rigidity.  He  saya  it  is  aleo  at  teaetes  safta 
chloroform.  At  Guy's  Hospital  it  is  in  common  nee  fbr  cjye  eageji 
where  a  few  minutes  are  alone  required  for  the  ansBetheai^  bet  ia  Ai 
wards  generally  chloroform  is  the  favoured  drug. 

In  abdominal  surgery,  such  as  ovariotomy,  Keith  has  eaid  that  ette 
is  leu  prone  to  be  followed  by  nckness  than  eblorolbniiy  and,  if  tki 
success  of  an  operation  is  any  argument  in  its  favour.  Keith's  saeeai 
must  be  quoted.  I  have  for  some  years  employed  the  mixtnre  of  tte 
Chloroform  Committee — of  alcohol,  chloroform  and  ether — and  think 
well  of  it.  I  believe  it  to  be  as  good  as  chlorofonn,  and  that  it  is  lea 
likely  than  any  other  to  be  followed  by  that  bane  of  all  ftnwifthff^ 
vomiting. 

In  the  operations  of  dentistry  and  all  short  measures  the  nitrooi 
oxide  gas  seems  of  great  value. 

After  the  use  of  any  ansstbetic  everything  should  be  given  cold  ftr 
twelve  or  twenty-four  hours  to  prevent  sickness ;  ice,  indeed,  may  be 
sucked  with  advantage ;  ice  and  milk  is  a  very  fhvourite  mixture.  If 
hot  things  be  given,  vomiting  is  far  more  likely  to  appear  or  to  be 
aggravated. 

AniBsthetics,  however,  have  other  uses  than  the  destruction  of  pain ; 
as  aids  to  diagnosis  they  are  of  priceless  value  both  to  the  PhysidsB 
and  Surgeon.  To  the  Surgeon  they  have  also  opened  up  new  fields  for 
his  scientific  art  that  were  formerly  but  little  known.  I  shall  point 
them  out,  however,  but  briefly,  quoting  from  a  lecture  I  had  the  honour 
of  giving  at  the  Hunterian  Society  in  1870 : — 

"  Chloroform  as  an  aid  to  diagnosis  stands  second  to  no  means  whidi 
we  have  at  our  disposal.  To  the  physician  who  has  a  difficult  case  of 
abdominal  tumour  to  diagnose,  what  facilities  it  gives  him  for  its 
thorough  investigation.  Suspected  tumours  become  phantoms; 
moveable  kidneys  slide  away ;  and  indefinite  conditions  become  clear 
and  intelligible.  With  how  much  greater  certainty  a  phvsician  can 
think  over  a  doubtful  case,  decide  upon  its  nature,  deliver  his  opinion, 
and  treat  it  when  be  has  adopted  this  means  of  investigation.  In 
hysterical  subjects,  it  renders  a  thorough  abdominal  examination  a 
possibility,  when  no  such  previously  existed;  and  in  what  class  of 
cases,  may  I  ask,  is  it  more  necessary  to  make  a  positive  diagnosis  than 
in  this  ?  In  my  own  practice,  it  enabled  me  on  one  occasion  to  make 
out  a  pregnancy  when  an  ovarian  tumour  had  been  diagnosed  by  men 
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whose  authority  was  nndoubted,  and  in  a  patient  w^ose  position  in  life 
rendered  the  suspicion  of  pregnancy  almost  a  libel.  Indeed,  the 
ovarian  nature  of  the  disease  was  looked  upon  as  so  decided,  that  mj 
aid  was  sought  solely  for  the  operation.  In  this  caFe  an  examination 
of  the  abdomen  was  impossible,  from  hysterical  sensibility ;  but,  under 
chloroform,  all  difficulties  disappeared.  To  the  physician -accoucheur 
may  I  not  also  assert  it  to  be  equally  valuable  for  diagnostic  purposes  ? 
To  answer  this  fully  is  out  of  my  province  ;  but  I  have  known  a  case 
of  cystic  disease  of  the  uterus,  which  was  about  to  be  operated  upon  as 
an  ovarian  tumour,  made  out  by  the  use  of  the  uterine  sound,  with  the 
patient  under  chloroform,  when  an  examination  by  the  same  instru-> 
ment  made  before  had  failed  to  yield  any  such  evidence.  In  the  In  children, 
surgical  diseases  of  children  is  it  possible  to  over-estimate  its  value  P 
With  what  gentleness  can  difficult  examinations  be  now  made  of  in« 
jured  limbs ;  and  with  what  certainty  can  we  now  apply  our  treat* 
ment !  In  sounding  for  stone  what  facilities  it  affords !  In  general 
surgery,  what  new  fields  has  it  not  opened  ?  Where  would  ovariotomy 
have  now  been,  may  I  ask,  had  not  chloroform  been  in  use  ?  Would  it 
have  been  an  established  operation  in  surgery  ?  Could  it  have  been  so 
successful  ?  The  answers  to  these  questions,  I  think,  are  plain ;  they 
must  be  in  the  negative.  It  is  true  the  operation  had  been  performed 
before  its  introduction ;  it  had  been  successful  in  a  few  cases,  but  it 
had  almost  fallen  out  of  practice;  its  revival  was  due,  without 
doubt,  to  chloroform,  and  its  present  established  position  to  the  general 
use  of  that  drug.  No  operation  requires  more  gentleness  and 
nicety;  and  how  could  these  essential  points  of  practice  be  applied 
with  a  patient  writhing  under  the  agonies  of  an  abdominal  section  ? 
To  all  abdominal  surgery  the  same  observations  are  applicable*  al- 
though they  may  n«fe  tell,  perhaps,  with  the  same  force. 

"  Let  us  refer,  now,  to  another  class  of  cases ;  to  that  large  one  In  plutic 
known  ai  belonging  to  plastic  surgery.  How  many  cases  of  vesico-  •"g«nr. 
or  recto-vaginal  fistula  were  successfully  treated  by  operation  before 
chloroform  was  introduced?  At  Guy's  Hospital  I  can  find  no 
record  of  such.  The  physician-accoucheur  used  to  cauterise  the 
margins  of  the  fistula,  it  is  true,  but,  I  fear,  with  poor  success ;  for  I 
have  never  heard  of  a  case  of  any  size  being  so  cured.  At  the 
present  day  these  cases  are  now  to  be  cured  by  operation  with  as 
much  certainty  as  any  other  class.  They  have,  in  truth,  been 
moved  from  the  incurable  to  curable  affections.  And  yet  these  in- 
stances of  plastic  surgery  are  only  a  portion  of  those  which  I  might 
enumerate. 

"  In  the  treatment  of  deformities  about  the  mouth,  nose,  and  eye ; 
in  the  division  of  cicatrices  after  burns ;  in  the  treatment  of  rup« 
tured  perinsBum,  with  all  its  complications — what  innumerable  cases 
might  be  quoted  now,  against  the  few  of  former  times  ! 

"  Again :  in  the  operations  on  bones  and  joints,  how  many  of  the  In  bone 
improvements  in  our  practice  are  there  that  may  not  be  put  down  to  opsrations, 
the  use  of  chloroform  ?— operations  for  necrosis  in  particular.  How 
rare  these  were,  and  how  unsatisfactory  they  must  have  been  before  its 
introduction !  I  can  recall  a  few  which  I  saw  in  my  student's  days 
with  no  pleasant  feeling^.  How  common  they  are  now,  and  how 
successful !  Taking  Guy's  as  a  type  of  the  metropolitan  hospitals, 
an  operation  for  necrosis  can  always  be  found  for  oyexa^voL^  ^^%— "O&i^ 
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e  Lrescmenc  oi  aneaiumi,  ara  nov  iice  unproramoiti  to  tttt 

Has  not  chlorafomi  rendered  pcMiible  the  core  of  aimri* 

lominal  aorta  by  preenire  ?  and  in  the  nuna  waj  improfeitki 

i  of  less  severe  examples  ?    Haa  it  not  also  rendered  tk 


operation  is  so  frequent  and  so  tatitfaotorj.  In  tha  mnofal  ol  te 
from  joints,  in  the  excision  of  ^nts*  U  it  not  ftdr  to  belieft  ikt  i 
great  part  of  the  success  which  now  attanda  the  practioe  is  tih 
attributed  to  the  use  of  an  ansosthetic  ?  How  many  bands  and  fcii 
which  would  formerly  have  been  saerifieed,  are  now  aavcd  If  th 
removal  of  disensed  bone,  it  is  difBcolt  to  aatimate.  Wonid  Sr  T. 
Fergusson  have  framed  the  phrase  '  eonsermtiTo  sorgeiy/  and  eonUk 
have  been  adopted,  before  the  introdnction  of  ehlorolbrm  P 

"  In  the  treatment  of  aneurisms,  are  not  like  impnivaments  to  k» 
corded  P    Has  ni  '    '  *      "  '      "         -  -      - 

of  the  abdominal 

treatment  of  less  severe  exampl 

practice  of  torsion  of  arteries  for  the  aneat  of  haemofrbagc  a  psadia! 
BcmnKiilated  success,  thus  simplifying  surgeiy  ?  How  many  eaaae  of  atrangobtid 
hernim.  hernia  are  now  reduced,  whidi  in  former  times  would  have  been  f^ 

Diik>catioui.  mitted  to  strange  treatment  and  to  a  delayed  operation  f  How  si^k 
it  has  comparatively  rendered  the  reduction  of  recent  diolocatei! 
Where  are  noi^  the  puUej's,  the  ropes,  and  the  other  frig-btfU  meda* 
nical  appliances  that  were  used  of  oldfdrthe  xeduction  of  disloesiioBi 
of  the  hip,  shoulder,  end  other  joints?  Are  they  not  decayiae  in  thi 
lumber-rooms  of  our  hospitals  P  and  has  not  the  nae  of  dOoroftru 
made  the  reduction  of  dislocations  by  manipulation  a  reality  P  Oi 
one  occasion  I  reduced,  with  esse,  by  manipulation,  a  dislocation  of  tbe 
elbow. joint  bBckwards,  complicated  with  fracture  of  the  hnmems,  w\aA 
would  probably  have  been  left  unreduced  before  the  iutroductiosof 
the  anaesthetic,  and  more  recently  the  head  of  the  hnmems  diclooitt^ 
on  to  the  dorsum  of  the  scapula,  complicated  with  fracture  through  the 
tuberosities. 

"  Let  us  contrast  for  one  moment  the  operation  of  perineal  sectioo  for 
stricture  as  it  was  and  as  it  is  now  performed.  Do  we  not  all  remember 
it  as  one  of  the  most  unsatisfactory  and  unsoccessful  of  surgical  open- 
tions  ?  ]>o  not  we  now  know  it  to  be  one  of  the  most  satisfactory  txid 
successful  ?  Indeed,  I  might  continue  the  contrast  between  the  pr^ 
anaesthetic  and  the  present  acre ;  but  I  think  I  have  said  enoagh  to  show 
that  to  the  introduction  of  chloroform  many  of  our  best  improvements 
in  surgical  practice  are  to  be  attributed.  For  the  Surgeon  it  does  atrty 
with  all  excuse,  if  any  ever  existed,  for  hurry  in  an  operation.  He  can 
take  his  steps  in  it  with  delilieration,  and  make  it  a  certainty.  We 
never  see  now,  happily,  a  theatre  full  of  spectators  observing  the  opert* 
tion  watch  in  hand ;  and  I  trust  there  are  few,  if  any,  Surgeons  who  tt 
the  present  day  sacriiicp  safety  and  certainty  in  their  operations  to 
expedition  and  display.  The  use  of  ansesthetics  hasrendered  the  practice 
of  surgery  safer,  surer,  and  more  scientific  It  has  removed  difficulties 
from  the  practice  of  our  art  which  before  were  insurmountable,  and 
has  rendered  possible  innumerable  things  that  could  not  in  former  times 
have  been  entertained." 

Local  ansMthesia  may  be  brought  about  by  freezing  a  pSLft,  a«  sog* 
gested  by  Dr.  J.  A  molt,  or  by  means  of  the  rapid  evaporisation  of  pure 
anhydrous  ether,  as  jiroctised  by  Dr.  B.  W.  Richardson.  lioth  sre 
valuable  means  of  diminishing  pain  where  anaesthesia  by  inhalation 
is  forbidden  or  inapplicable.  Arnott*s  plan  is  to  be  carried  out  by 
mixing  up  finely  pounded  ice  in  a  gauze  net  or  thin  translucent  india- 
rubber  bag  with  half  its  bulk  of  powdered  ealt>  the  net  being  placed 
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over  the  part  to  be  benumbed.  If  well  applied  it  renders  the  sTcin  at 
once  pale  and  bloodless,  and,  if  continued,  of  a  tallowy  death-like 
aspect;  when  too  long  applied  it  may  produce  frost-bite  or  chil- 
blain. 

Dr.  Richardson's  ether  spray  is  a  far  more  elegant  mode  of  applying  Bichardion*!. 
local  anaesthesia  than  ice,  and  it  is  also  more  effectual.    It  is  worked  by 

Fig.  531. 


Dr.  RicburdsoD's  apparatus. 

liis  well-known  apparatus,  consisting  of  a  tube  with  india-rubber  ball  and 
second  spring  ball  to  make  the  current  continuous,  the  air  being  pumped 
in  through  this  tube  into  a  bottle  containing  anhydrous  ether  of  a 
sp.  gr.  0*723  and  of  a  boiling-point  of  96**  Fabr.  Through  the  stoppered 
neck  of  this  bottle  a  glass  tube  is  passed,  which  at  one  end  reaches 
nearly  to  the  bottom  of  the  bottle  and  at  the  other  is  fitted  with  a 
point,  with  one  or  more  perforations,  through  which  the  ether  is 
forced  in  a  fine  spray,  this  spray  being  directed  upon  the  part  to  be 
benumbed  (Fig.  531). 

For  opening  abscesses,  taking  out  small  tumours,  the  removal  of  Where 
external  piles,  and  other  minor  operations,  this  local  anaesthesia  is  of  applicable 
great  value ;  but  in  graver  surgical  acts  it  is  inapplicable,  it  only  affects 
the  surface,  and  is  only  skin-deep  in  its  influence. 


CHAPTER  XXXVI. 

AHPUTATIOK. 

When  a  limb  is  saved  by  the  excision  of  a  joint,  or  life  prolonged  by  General 
the  torsion  of,  or  the  application  of  a  ligature  to  a  wounded  artery,  remarks, 
surgical  science  claims  a  triumph  ;  and  surely  an  equal  triumph  ought 
to  be  placed  to  her  credit,  when  life  is  rendered  more  valuable  by  the 
removal  of  a  part  that  interferes  with  its  duties ;  when  death  is  warded 
off  by  the  amputation  of  a  limb  that  is  irreparably  injured,  or  the  seat 
of  a  disease  that  is  otherwise  incurable  ?  To  say  that  amputation  ia 
an  opprobrium  of  our  art  is  to  take  a  narrow  view  of  its  objects;  for 
to  save  life  is  the  first  object  of  the  Surgeon,  and  to  do  so  by  the 
necessary  sacrifice  of  a  limb  is  the  truest  "  conservatism."  To  sacrifice 
a  limb  unnecessarily  is  an  error  which  the  surgical  mind  would  never 
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willingly  commit,  althongh  to  Mcrifiee  life  in  the  feeUe  eAittsm 
a  limb  is  an  event  of  far  greater  magnitade  ;  bat  it  £■  one  fiat  M 
Surgeons  are  too  prone  to  fall  into  when  inoculated  with  tlM  mrtm 
views  of  a  spurious  conservatism.  For  ita  aroidanee  a  hi^  orisoE 
knowlege  is  demanded,  a  careful  balancing  of  pin>babilitiei^  aid  m^ 
decision.  To  leave  a  limb  alone  with  the  view  of  eaTin^  it  ii  a  pmm 
act  of  tbe  prof essional  mind  that  requires  no  eflort;  tonakeiptfai 
mind  to  act  demands  much  eifort  backed  up  with  knowledge  and  sM 
sense  of  responsibility.  To  perform  the  operation  of  anpnttfki 
requires  nicety  and  well-applied  mechanical  skill;  to  detemuae^ 
its  necessity  or  non-necessity  needs  full  knowledge  and  '^mtwn. 

In  the  present  chapter  it  it  not  my  intention  to  diecoM  the  es- 
ditions  on  which  amputation  may  be  called  for.  Theee  have  bea  ■ 
fully  considered  as  the  scope  of  this  work  will  allow  in  the  wiiMi 
chapters  devoted  to  the  different  subjects  in  which  such  (iiatiii^ 
may  be  called  for,  and  to  those  the  r^er  must  be  referred.  la  ths 
place  I  propose  simply  to  consider  smputation  as  an  opentioB,  ts 
point  out  the  best  modes  of  its  performance  under  different  eonditiinik 
and  to  describe  the  various  forms  of  operation  as  applicable  to  diflensft 
ports. 

To  go  over  the  history  of  amputation  would  be  an  interesting  bst  i 
too  extended  process.  In  *  Cooper's  Surgical  Dictionary'  and  *  Hohna^i 
System*  two  able  articles  will  be  found  upon  the  subject  which  eontaia 
all  that  can  be  looked  for.  For  the  present  purpose  it  will  be  enonglt 
to  state  that  the  first  amputations  were  performed  by  the  eireniar 
method,  the  soft  jMirts  being  divided  down  to  the  bone  by  a  drcnlar 
sweep  of  the  knife  {vide  Celsus),  the  hfomorrhage  bein^  arrested  bj 
the  reil-hot  iron,  and  the  bone  divided  by  a  saw. 

About  1718  J.  L.  Petit,  the  French  Surgeon  who  improved  tbt 
tourniquet,  which  is  now  known  by  his  name,  and  Cheselden,  our  own 
great  Surgeon,  suggested  that  the  skin  and  fat  of  the  limb  to  be 
removed  should  be  first  cut  through  and  retracted,  and  the  muscles  snd 
bones  divided  as  high  as  they  were  exposed.  Still  later,  Louis,  of 
Paris,  adopted  the  practice  of  dividing  tbe  skin  and  superficial  layer  of 
muscles  by  the  first  cut,  the  deeper  muscles  down  to  the  bone  by  the 
second,  at  the  line  of  the  retracted  superficial  ones,  and  then  the  bone ; 
he  also  used  a  retractor. 

In  1779  Alanson,  of  Liverpool,  made  a  still  further  advance.  He 
divided  the  iutegument  as  usual,  and  allowed  it  to  retract,  but  divided 
the  muscles  more  after  the  modern  flat  operation,  obliquely  upwards, 
cutting  from  without  down  to  the  bone,  the  bone  being  then  divided ; 
the  soft  parts  on  being  brought  down  formed  a  conical  cavity,  the 
bone  being  at  the  apex ;  Alanson's  object  was  in  this  to  prevent  the 
sugar-loaf  stump.  Still  later,  Benjamin  Bell,  of  Edinburgh,  and  Hey, 
of  Leeds,  secured  the  same  end  by  first  dividing  the  integument  with 
a  circular  cut,  and  dissecting  it  up ;  then  the  muscles  at  a  higher  level ; 
and,  lastly,  the  bone,  this  being  divided  at  a  point  considerably  above 
the  line  of  the  retracted  muscles.  Hey,  moreover,  in  the  thigh 
amputations  suggested  the  expediency  of  dividing  the  posterior 
muscles  longer  than  the  anterior,  to  compensate  for  their  greater 
retraction. 

The  flap  operation  is  a  more  modem  one  than  the  circular,  and  to 
Mr.  James  Young,  of  Plymouth,  is  due  the  credit  of  having  first 
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published,  in  1678,  the  method  which  he  tells  us  he  had  "  from  a  very 
iDgenious  brother  of  ours/'  Mr.  C.  Lowdham,  of  Exeter.    Ke  mMe 
oue  flap  only   of   skin,   diriding  the  mnsdes   by  the  circular  plan.  Skin  flap. 
and  stitching  the  parts  together.    Eighteen  years  later  Verdnin,  of  Skin  and 
Amsterdam,  made  the  first  muscular  and  skin  flap  by  perforating  the  mns^l^r 
limb  and  cutting  outwards  (transfixion).  tnuiticion. 

To  Liston,  however,  must  be  attributed  the  credit  of  having  fully 
established  the  flap  operation  in  practice,  and  in  the  pre-ansBSthetic 
period,  when  time  was  a  point  of  consideration,  the  great  expedition 
with  which  amputation  by  transfixion  could  be  performed  compared 
with  the  tediousness  of  the  circular  operation  tended  much  towards  this 
end.  It  was  also  thought  that  a  large  mass  of  muscle  was  a  g^ood 
covering  to  the  bone,  and  formed  a  better  stump  than  that  in  the  cir- 
cular; but  experience  soon  proved  that  this  opinion  was  not  supported 
by  facts,  that  the  supposed  advantages  were  not  real,  that  they  did  not 
compensate  for  the  Urger  extent  of  wound  that  the  flap  operation 
yields  and  for  the  evil  of  having  often  to  tuck  in  the  projecting  ends  of 
the  divided  muscles  before  the  integuments  could  be  adjusted.  Liston  Ajnpvtation 
himself  saw  this  before  he  died,  and  with  Syrae  was  led  to  modify  his  by  skiu  flaps 
operation,  making  in  muscular  subjects  two  lateral  skin  crescentic  Sfscka"^*^ 
flaps  with  their  convexity  downwards,  dividing  the  muscles  as  in  the 
circular ;  and  this  operation  is  by  far  the  best  for  all  amputations  of 
the  leg  and  forearm. 

In  more  modem  times  Lowdham  and  Toimg's  practice  has  found 
expression  again  in  Garden's  operation,  while  Teale's  amputation  must 
be  regarded  as  a  modification  of  the  flap.  Both  these  gentlemen, 
however,  advocated  the  long  anterior  flap  in  preference  to  all  others.  Long  anterior 
Teale  making  two  rectangular  flaps  of  unequal  length  of  skin  and  flap, 
muscle  (Fig.  537),  and  Garden  a  rounded  anterior  flap  of  skin  alone  (Fig. 
538) ;  and  under  certain  conditions  nothing  can  be  better  than  the  re- 
sults obtained,  the  line  of  cicatrix  being  posterior  to  the  extremity  of 
the  stump  and  out  of  harm's  way,  and  thus  allowing  the  patient  to  rest 
part  of,  if  not  all,  his  weight  upon  the  stump. 

The  chief  objections  to  Qie  operation  consist  in  the  tendency  there  is  Objectkma 
for  a  long  skin  flap  to  sloagh,  and  the  necessity  of  dividing  the  bone  to  the 
at  a  higher  level  than  would  be  required  in  the  circular  operation,  when  op^*******- 
a  long  flap  cannot  be  otherwise  made.  In  muscular  subjects  this  last 
objection  is  a  serious  one,  and  in  many  thigh  amputations  fatal  to 
the  opemtion,  for  it  is  a  truth  that  cannot  be  too  forcibly  recognised 
that,  in  the  thigh,  with  every  inch  of  bone  removed  is  the  danger  to  life 
increased.  The  Surgeon  who  invariably  practises  Teale's  amputation  will 
often  sacrifice  a  large  portion  of  a  limb  that  might  otherwise  be  saved. 
He  will  have  to  amputate  it  at  a  higher  point  than  is  always  necessary, 
and  he  will  thus  often  add  to  the  danger  of  the  case  and  do  what  is 
consequently  a  needless  and  unjustifiable  operation.  The  Surgeon  who 
removes  such  portions  of  the  body  as  require  removal,  and  no  more, 
and  who  can  do  this  by  such  a  flap  as  Teale's  or  Garden's— that  allows 
the  cicatrix  to  be  placed  behind  the  stump  and  out  of  harm's  way — 
will  perform  a  good  and  scientific  operation. 

Under  all  circumstances  any  form  of  amputation  must  be  looked  upon  Requisite! 
with  favour  that  takes  away  onljf  what  needs  removal ;  that  provides  tor  a  |ood 
sufficient  integument  to  cover  the  end  of  the  stump ;  ensures  that  the  ^^P^^^^ion. 
cicatrix  is  out  of  harm's  way,  and  that  no  nervM  asra  VVk^V^  \&  \Mb 
VOL.  IL  ^ 


546 


AMPUTATZOV. 


SMTifleelU|w 
rather  than 
ampstatd 
higher  than 


FiXample. 


Not 

neceasaryto 

ampntato 

always 

through 

healtliy 

liMue. 


involved  in  the  cicatrix  or  fixed  to  the  end  of  the  ainpatided  bat 
Any  form  of  ampntation  mnit  be  reg«rded  with  diafavov  tM 
demands  the  removal  of  more  of  the  body  than  is  eeaentialtocnj 
oat  the  Surgeon's  primary  aim,  and  that  iniveaaee  the  risk  of  tk 
operation,  however  good  may  be  the  stamp  that  is  secured.  To|icfiii 
sufficient  integument  to  cover  the  stump  ia  a  wise  and  Beeaai; 
measure,  and  to  fail  in  this  when  drcumstanoee  do  not  oonipcl  oflt 
be  regarded  as  bad  surgery ;  but  in  certain  caaea  of  it^aiy,  dawa 
or  gang^no  of  the  extremities,  where  no  aonnd  akin  is  left  ftoa 
which  to  make  a  flap,  and  yet  it  is  advisable  to  take  awaj  the  diMsad 
or  injured  parts,  amputation  should  be  performed  without  legaidto  i 
covering  for  the  stump,  for  it  is,  donbtless,  better  snrirery  to  tcdoiv 
the  diseased  part  that  is  hastening  on  the  end  and  allow  the  stsap 
to  granulate,  than  to  let  the  disease  have  its  way  and  sacrifice  fife> 
At  the  hip-  and  shoulder-joints,  where  this  contingency  is  watt 
likely  to  occur,  the  adoption  of  this  practice  is  not  rai«Iy  called  ftr. 
and  at  other  parts  it  seems  equally  applicable ;  for  knowing  how  wd 
stumps  often  turn  out  when  the  whole  skin  and  eofb  parts,  that  it 
the  time  of  the  operation  covered  in  the  bone,  aubaeqnently  skngM. 
I  am  tempted  to  think  that  in  certain  ii^uries  to  the  arm  and  ieg  thaSa^ 
geon  would  be  justified  in  amputating  at  the  elbow-  or  knee-joints  witk 
a  poor  flap,  leaving  the  rest  to  nature,  rather  than  risk  life  by  sb* 
potating  higher  up  in  the  shafts  of  the  humerus  or  f emnr.  I  bare 
on  many  occasions,  to  prevent  the  necessity  of  amputating  above  i 
joint  in  order  to  make  a  good  stump  with  a  skin  covering,  amputated 
at  a  joint  or  below,  utilising  only  some  injured  skin  or  bruised  tissoeii 
and  have  never  been  disappointed  in  the  result,  the  stump  sub^equentlj 
granulating  well,  even  when  the  flaps  themselves  sloughed.  In  injariei 
to  the  leg  this  point  is  of  great  importance,  for  the  mortality  of  am- 
putation of  the  thigh  for  injuries  is  very  great.  As  an  admirable 
illustration  of  the  value  of  this  practice  a  esse  may  be  referred  to 
(Circ.  No.  3,  Washington  Army  Depart.,  p.  216)  in  which  recovery 
ensued  after  all  four  limbs  of  a  man  a't.  26  were  amputated  on  aocoant 
of  frost-bite.  One  month  after  the  injury,  when  the  line  of  demarca- 
tion had  oxposed  the  bones,  Dr.  Mullcr,  in  order  to  save  loss  of  blood, 
which  would  have  been  serious  in  the  patient's  weak  condition,  "  dissected 
as  much  healthy  flesh  from  the  radius  and  ulna  as  the  line  of  demar- 
cation would  admit  without  cutting  any  blood- vesst'ls.  and  then  sawed 
through  the  bone.  This  operation  was  performed  on  both  arms  with 
hardly  the  loss  of  any  blood.  The  third  day  both  legs  were  amputated 
in  the  same  manner.  In  this  case  the  four  stumps  could  not  be 
covered  with  sufficient  skin,  and  much  hnd  to  be  lett  to  self-repara- 
tion, which  took  place  to  an  extraordinary  extent,  the  four  stumps 
healing  over  with  healthy  granulations,  some  little  exfoliation  of  bone 
taking  place  in  two.*' 

Again,  is  it  always  necessary  to  amputate  through  healthy  tissues  ? 
And  to  gain  this  end  is  it  cxpc<lient  to  amputate  higher  up  than  would 
otherwise  be  necessary  ?  I  unhesitatingly  answer  that  such  practice 
is  not  called  for.  To  amputate  through  diseased  tissues,  tissues  infil- 
trate with  cancer  or  other  new  growths,  would,  of  course,  be  futile 
and  bad  surgery;  but  to  cut  through  tissues  that  are  merely  infil- 
trated with  inflammatory  products,  tissues  that  are  j^athologically 
reparable  and  of  use,   is  a  wise  and  con8er>'ativc  process.     In   dis- 
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ease  of  the  knee-joint,  when  suppuration  has  spread  up  the  thigh 
into  the  soft  parts,  amputation  may  often  be  performed  through  th« 
condyles  or  just  above  them,  and  a  good  stump  secured ;  when  by  fol* 
lowing  another  practice  a  much  higher  amputation  would  be  calle«l 
for,  and,  consequently,  increased  risk  to  life  incurred.  Tissues  infil- 
trated with  inflammatory  Ijmph,  indeed,  often  unite  rapidly  and  well, 
and  I  have  seen  "  brawny  flaps "  unite  by  primary  union,  as  well,  Union  of 
at  least,  as  others  not  so  infiltrated.  brawny  flapt. 

But  of  this  I  am  convinced,  that  however  desirable  it  may  be  to 
obtain  good,  long,  and  healthy  flaps  in  all  amputations,  the  advantages 
of  such  are  not  so  great  as  to  justify  the  Surgeon  in  sacrificing  more 
of  the  body  than  is  essential  and  thus  adding  to  the  risks  of  the  case 
and  more  particularly  in  amputating  above  a  joint.  It  is  true  that  Character  of 
one  form  of  amputation  often  secures  a  better  stump  than  another,  »^^™P«- 
under  most  favourable  circumstances ;  but  it  is  equally  true  that  good 
stumps  are  often  obtained  under  the  most  unfavourable  conditions,  and 
that  bad  stumps  follow  the  amputation  of  a  limb  in  which  the  state 
of  the  flaps  promised  to  bring  about  a  favourable  result.  To  Relative 
assert  that  the  form  of  amputation,  or  rather  that  the  shape  of  the  mortality  of 
flaps,  &c.,  has  anything  to  do  with  the  relative  mortality  of  different  JjJijJtSuons 
amputations,  is  incorrect;  indeed,  what  evidence  exists  points  to 
a  different  conclusion,  for  the  success  of  an  amputation,  as  of  any  other 
operation,  turns  mainly  upon  the  conditions  of  the  viscera,  age,  and 
general  conditions  of  the  subject ;  accepting  it  as  a  faet  that  the  older 
the  patient  the  greater  the  danger,  and  the  more  of  the  bodv  that  18 
removed  the  greater  the  risk.  My  own  conviction  is  that,  however  No  sacrifice 
desirable  it  may  be  to  obtain  a  model  stump,,  the  end  is  not  sufficiently  o'  P*^  f®' 
certain  or  important  to  justify  the  Surgeon  in  adding  one  tittle  to  thi  JjJ^p. 
risk  of  the  operation,  or  in  sacrificing  more  of  the  limb  than  the  ne* 
cessities  of  the  case  demand.  I  look  upon  it  as  bad  and  unjustifiable 
surgery  to  perform  a  Symc*8  or  a  PirogofTs  amputation  when  a 
Chopart's  wiU  suffice ;  to  amputate  a  leg  when  the  removal  of  a  foot  at 
the  joint  will  answer  the  purpose;  to  take  off  a  leg  or  a  thigh  one 
inch  higher  than  is  absolutely  called  for,  in  order  to  execute  what  may 
be  looked  upon  as  a  good  operation,  or  to  gratify  a  fancy ;  to  ampu- 
tate through  the  condyles  of  the  femur  when  an  amputation  at  the 
knee-joint  can  be  performed,  or  through  the  shaft  of  the  femur  when 
the  like  end  may  be  secured  by  cutting  through  the  condyles.  The 
Surgeon  must  ever  look  upon  the  operation  of  amputation  as  an* 
unfortunate  necessity ;  he  must  bear  in  mind  that?  it  is  to  be  under- 
taken only  to  save  or  prolong  life,  or  to  add  to  life's  usefulness* 
With  these  ends  in  view,  he  must  not  add  one  jot  to  its  dangers 
or  take-  away  one  inch  of  the  body  more  than  is  essential;  the 
beauty  of  a  stump,  although  something,  being  nothing  if  it  is  likely 
to  be  obtained  by  increased  danger,  and  the  brilliancy  of  an  opera- 
tion a  snare  that  s^iould  never  be  allowed  to  draw  the  Surgeon 
away  from  the  main  object  which  alone  gives  the  operation  of  amputa- 
tion a  high  and  scientific  position  in  surgical  practice,  the  preservation 
of  life. 

The  mortality  of  amputation  is  more  determined  by  age  than  any  Mortality 
other  point,  and  to  Mr;  Holmes  is  due  the  credit  of  having  statistically  dctenaiiied 
proved  this  fact  (•  St.  George's  Hosp.  Rep.,*  1866).    In  my  own  paper  ^^  ^^ 
upon  the  causes  of  death  in  amputetion  ('Med.-Chir.  Traus.^'  voV.^\^ 


SUtiitict. 


548 


AMPUTATION. 


1859)  tbis  point  wu  overlooked ;  bat»  foUoirin^  Mr.  Holmet^s  emnlr. 
I  re-analyied  the  ca«es  upon  which  it  was  baaed,  and  hare  ben  mk** 
what  startled  at  the  very  definite  ooacliuioiia  mj  analjiis  bringi  «t- 

Thus— 

Out  of  108  cases  nnder  20  years  of  age.  10  died,  or  1  ease  in  101 
Oat  of  111  cases  between  21  and  40  years  of  age,  21  died,  or  1  is S. 
Out  of  74  cases  over  40  years  of  age,  22  died*  or  1  in  8#. 
The  mortality  nearly  doubled  in  each  period. 


Mr.  Callender's  statistics  ('Med.-Chir.  Trans.,'  vol.  zlvii,  1864)  isi 
Mr.  Holmes's  reveal  the  same  tale : 


Br  ige  and 
causes. 


Cases  under  30  years 
of  age. 
Cilleiider'i    .    61  cases,   3  died 
Holmes's       .    8S     „     lu    „ 

144  catei,  13  died, 
or  1  ill  11. 


Betweea  SO  and  40  years    /»__    .^  -_ 


98 
197 


90  died 
3» 


919  cases,  65  died, 
or  1  in  4. 


74  cases.  30  died. 

104  cases,  68  died. 
or  1  is  S-4w 


Amputation 
for  acute 
suppuration 
▼ery  fata). 

I'or  chronic 
disease  iu 
children  most 
successful. 


Mortality  in 
country  and 
town  cases. 


Causes  of 

Utaili. 


If  the  causes  of  amputation  are  looked  at  in  the  same  light,  the 
results  become  still  more  marked,  for,  cUviding  them  into  ampata- 
tions  for  disease,  accident,  and  ex|>ediency,  the  letter  term  indndiiur 
amputations  for  tumours,  deformity,  &c.»  the  following'  facts  came 
out: 

Diseases.  Expcdipncy.  Accidents. 

Cases.  Died.  Cases.  Died.  Casea.  I)ie«I. 

Un«ler  20  vears  of  age  .  68  4,  or  1  in  17.  9  8,  or  1  in  3.  26  8,  or  I  in  9. 
Betn-een  SO  and  40  .66  12.  or  1  in  &f  15  4,  or  1  in  4.  SO  5,  or  1  is  6. 
Over  40 33      5,    or  1  in  61.      9       3,    or  1  in  3.     32       14.  or  1  m  3|. 

Amputations  for  (icute  suppurative  disease  are  most  fatal,  and  should 
only  be  undertaken  when  a  stronp^  necessity  exists.  I  pointed  tbis  out 
iu  1859,  but  it  is  not  a  fact  sufficiently  recognised. 

Amputation  in  young  life  for  chronic  disease  is  most  successful, 
being  three  times  more  so  than  it  is  at  a  later  period,  one  only  in  e^-ery 
seventeen  cases  dying;  amputation  for  accident  increases  in  fatality 
with  age;  and  amputations  of  expediency  are  as  dangerous  at  all 
periods  of  life  as  traumatic  amputations  are  in  the  aged. 

Mr.  Callender  has  also  well  shown  ('  St.  Barth.  IIosp.  Rep.,'  1869) 
that  the  mortality  of  amputations  is  much  alike,  whether  performed  in 
country  hospitals,  in  country  private  practice,  or  in  country  cases  in 
London.  In  amputations  on  London  subjects  as  in  the  8ubject<i  of  all 
lar;;e  towns,  the  mortality  is  something  higher. 

Dr.  Steele  has,  however,  gone  somewhat  further  and  has  proved  by 
figures  that  amputations  performed  in  London  for  injury  on  country 
patients  are,  as  a  rule,  more  favourable  than  when  performed  iu  town 
cases,  the  difference  between  the  two  classes  being  far  less  marked 
in  amputation  for  disease  ('Guy's  Hosp.  Rep.,'  1869-70)  than  for 
injury. 

The  causes  of  death  after  amputation  are  as  follows,  taking  these 
conclusions  from  my  paper  on  the  subject  already  referred  to  ('  Med.- 
Chir.  Trans.,'  1859),  to  which  the  reader  must  be  referred  for  more 
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detaiL  Shock  and  exhaustion  claim  one  third  of  the  fatal  cases,  and 
one  twelfth  of  all  amputations.  Pyamia  was  the  cause  of  death  in 
42  per  cent,  of  the  fatal  cases,  and  in  one  tenth  of  all  ampatations. 
Secondary  hamorrhaye  in  7  per  cent,  of  the  fatal  cases,  or  li  per  cent, 
of  the  whole  numher.  Some  complication,  cerebral,  thoracic  or  ab- 
dominal, causes  death  in  about  4  per  cent,  of  all  cases.  Pysemia  is 
nearly  twice  as  fatal  after  amputations  of  expediency  as  after  those  for 
disease  or  primary  amputations ;  it  is  less  fatal  after  secondary  ampu- 
tions  than  all  others ;  in  amputation  of  the  leg  it  is  twice  as  destruc- 
tive as  in  that  of  the  thigh,  the  larger  section  of  bone  being  the  more 
dangerous.  In  primary  amputation  of  the  leg  it  is  more  fatal  than  for 
disease. 

How  far  the  deaths  from  secondary  hsemorrhage  will  be  diminished  Seeondary 
when  the  practice  of  torsion  of  arteries  is  more  general  remains  to  be  JjS^flJlSr 
proved,  although  from  the  experience  we  have  had  at  Guy's  Hospital 
the  promise  of  a  better  result  is  very  great ;  for  up  to  the  end  of  1874  Statittiei  of 
we  have  had  200  consecutive  cases  of  amputation  of  the  thigh,  leg,  arm,  J****  ®f 
and  forearm,   in  which  all   the  arteries    had    been   twisted  (110  of  ®""*'*" 
them  having  been  of  the  femoral  artery),   and  no  case  of  secondary 
hemorrhage,  indeed  our   House- Surgeons  never  expect  to  be  called 
to  cases  of  secoudary  hemorrhage  now  torsion  is  the  general  practice 
of  the  hospital. 

The  operation  of  amputation  may  be  called  for  on  account  of  some  ^{"P"**^* 
incurable  disease  or  some  incurable  injury.     When  performed  for  the  JJ^^     ^ 
first  cause  the  operation  has  been  described  as  a  pathological  ampu- 
tation, when    for  the    second   as   traumatic.     Both    classes  are  also  Different 
subdivided,    the    pathological    into    amputations     for     suppurative  forma, 
disease    of  bones  and  joints — pure   pathological   amputation;    and 
into  those    for  talipes,   tumours,    deformities,   &c — amputations    of 
expediency. 

Traumatic  amputations  performed  during  the  first  twenty«four  hours  Tnomatic 
after  the  accident,  before  any  inflammatory  complications  have  set  in,  wnpatatioiis. 
are  called  primary ;  the  term  secondary  being  applied  to  the  same 
class  of  cases  after  suppuration  has  appeared ;  the  word  intermediaU 
being  employed  to  designate  amputations  performed  twenty-four  hours 
after  the  accident,  but  before  suppuration  has  declared  itself.  This 
distinction  is  not,  however,  a  satisfactory  one. 

Some  statisticians  have  classed  the  secondary  amputations  with  the 
pathological,  but  this  practice  is  clearly  wrong. 

The  various  operations  may  be  divided  into  three  great  classes — 1st,  Various 
the  circular  ;  2nd,  the  ^p  operation,  whether  by  transfixion  or  cutting  formtof 
from  without  inwards — Teale's  amputation,  consisting  of  one  long  an-  "^Ptttation. 
tenor  skin  and  muscular  flap,  and  short  posterior,  being  looked  upon  aa 
a  moditication  of  the  ordinary  flap  operation ;  Srd,  the  mixed  form  of 
amputation — skin  flap,  and  circular  muscles — Carden's  operation  being 
included  in  this  series. 

Into  one  or  other  of  these  classes  nearly  every  form  of  amputation 
may  be  brought,  although  practically  there  are  innumerable  modifica- 
tions  of  each,  more  particularly  of  the  flap. 

The  old  circular,  as  already  described  (p.  544),  is  now  fairly  aban-  The  old 
doned ;  it  has  no  advantages  over  the  more  modern  mixed  form  of  ampu-  circnlar 
tatiou,  and  will  not  take  the  place  of  the  flap  where  the  latter  is  appli-  ^P^'^^'"'^- 
cable.  In  small  limbs  where  there  is  but  little  miakM;^Q^2s  MvNva&^it^^i^s^^ 
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bone  to  divide,  it  may  be  performed,  bat  it  euinot  be 
It  is  more  pnctiied  abroad  than  in  this  oonntrj. 

The  flap  operation  donbtleat  owea  its  popabtritj'  mm  miidi  to  LhK 
Lisfranc,  and  Velpean,  who  were  its  stronfttapporterSp  ai  to  theftol^ 
with  which  it  is  performed,  and  the  Mtiafiictor3r  appeanmee  oftktiqi 
at  the  time  of  the  operation.  Before  answthetim  were  intnidBeed  a> 
pedition  was  of  importance,  and  it  was  the  Sargeon*a  aim  to  mmm  i 
limb  as  rapidly  as  possible.  "  The  Sturgeon  operatiiig>  bj  the  watdi  tak 
off  a  limb  by  the  flap  operation  in  as  man^  aeeonda  as  there  weic  miana 
occupied  in  the  old  drcnlar  metliod." — 8ir.  W,  Rr^mtMomm  Stnee  IStfy 
however,  when  ansBsthesia  came  into  Togosb  this  neoewitj  has  ooaedtB 
exists  and  Surgeons  have  been  led  away  more  firom  the  flap  opeiatioati 
what  may  now  be  described  as  the  mixed. 

In  certain  parts,  however,  the  flap  ampntation  still  holds  its  giuial. 
and,  in  a  general  sense,  it  may  be  said  that  in  operations  whcff  flf 
«Aa/b  oJHngle  bones  or  some  joints  are  involved  it  is  the  best  nflthol 
In  some  lonlities  it  is  the  only  one  open  to  the  SazjgeoOp  as  at  the 
shoalder-  and  hip-joints. 

The  objections  to  the  flap  operation  are  the  large  sarfaoe  that  is  ex- 
posed, the  danger  of  puncturing  or  splitting  the  maiii  artery  of  thi 
part,  the  inconvenience  of  bleeding,  the  leaving  of  the  main  srtoy 
and  nerves  in  one  of  the  flaps,  and  the  disadvanti^e  of  a  thick  museokr 
flap. 

The  flap  amputation  has,  however,  one  great  advantage,  and  thatisiti 
capability  of  innumerable  modifications.  Thus,  both  flaps  may  be  mails 
by  transfixing — the  old  plan ;  both  may  be  made  by  cutting'  from  with- 
out inwards;  one  flap — the  anterior — may  be  made  by  the  latter 
method,  and  the  second,  or  posterior,  by  transfixion ;  or  lateral  flaps, 
single  or  double,  may  be  made,  or  oval  flaps. 

The  advantages  of  transfixing  the  flap  are  seen  in  the  rapidity  and 
cleanness  with  which  the  section  of  the  muscles  and  deeper  parts  is 
made;  its  disadvantages  in  the  irregularity  with  which  the  skin  is  too 
often  divided,  the  elastic  integuments  stretching  before  the  knife,  and 
the  flap  consequently  presenting  an  irregular  outline.  By  the  plan  of 
cutting  the  flap  from  without  inwards  this  disadvantage  is,  however, 
neutralised,  and  an  extra  one  is  gained,  for  the  Surgeon  can  often  cut  a 
longper  skin  flap  than  a  muscular  one,  and  in  large  limbs  this  is  a  point 
of  importance. 

In  some  amputations,  as  of  single  bones,  the  operation  may  be  well 
performed  by  cutting  the  anterior  flap  from  without  inwards,  and  the 
posterior  by  transfixing.  In  the  arm  and  thigh,  when  I  select  the  flap 
amputation,  this  method  is  one  I  rather  like.  In  cutting  the  posterior 
flap  by  transfixion,  particularly  in  the  thigh,  the  Surgeon  should  always 
support  it  with  his  left  hand,  and  when  a  sufficient  flap  has  been  made, 
cut  sharply  backwards  (Fig.  533). 

Sir  W.  Fergusson  says,  with  respect  to  the  flap  op<!ration,  "if,  in 
transfixing,  the  flaps  be  made  purposely  short,  and  then,  retraction 
being  made,  the  knife  be  carried  round  the  exposed  tissues  which  cover 
the  bone,  a  cone  will  be  formed  resembling  that  in  the  ordinary  circular 
operation,  and  thus  by  a  combination,  a  compromise  of  the  two  methods 
(the  circular  and  the  flap),  a  covering  to  the  end  of  the  bone,  in  other 
words  a  stump,  will  be  left  superior,  in  my  estimation,  to  any  other.** 
(•  Lect.  on  Prog,  oi  Sui^.,*  1^1  .^    **  1 1^\  wa.\a«i.»VLw«w€t^"  he  adds» 


AMPUTATION.  551 

**  that  cutting  from  without  inwards  is  in  many  instances  followed  by 
the  beet  resulu." 

Besides  these  recognised  forms  of  amputation  many  others  are  per-  UtiHfiBg  ikia 
formed,  the  Surgeon  having  too  often,  like  the  tailor,  **  to  cut  his  coat  ^^  ^P*- 
according  to  his  cloth,"  particularly  in  cases  of  injury.  He  has  to 
utilise  what  skin  there  is  left  uninjured  in  order  to  prevent  the  neces- 
sity of  amputating  higher  up ;  it  may  be  that  one  external  or  internal 
flap  can  be  made,  one  anterior  or  posterior — in  fact,  any  form  or 
combination  of  flaps  the  Surgeon  may  be  called  upon  to  make  to  carry 
out  the  object  he  has  in  hand — the  removal  of  the  part  that  must  be 
removed,  and  no  more,  with  the  least  sacrifice  of  parts.  Indeed,  aa 
already  alluded  to,  under  rare  circumstances,  to  carry  out  these  views, 
an  amputiition  may  be  performed  without  flaps,  or  with  poor  ones,  it 
being  a  safer,  and,  I  believe,  a  sounder  practice  to  take  off  a  part  that 
must  he  removed  to  save  life,  immediately  above  the  seat  of  injury, 
even  with  bad,  poor,  or  no  flaps,  than,  for  the  sake  of  making  flaps  that 
may  slough,  amputate  higher  up,  possibly  with  the  sacrifice  of  a 
joint,  and  thus  incur  an  unnecessary  danger  to  the  life  we  are 
operating  to  save.  Petit's  fundamental  rule  is  far  from  true,  that 
"  as  little  of  the  flesh  should  be  cut  away  as  possible,  but  the  more 
the  bone  is  removed  the  better."  ('  Traits  des  Malad.  Chir.,'  tom.  iii, 
p.  250.) 

As  a  variety  of  the  antero-posterior  flaps  the  Surgeon  may  at  times 
by  transfixion  make  the  posterior  one  first,  and  then  taking  between  his 
fiugers  and  thumb  all  the  soft  parts  not  included  in  the  posterior  flap, 
complete  the  operation,  either  by  passing  the  end  of  the  knife  beneath 
these  tissues  and  cutting  outwards,  or  by  cutting  from  without  inwards, 
as  in  the  former  case.  This  plan  is  most  expeditious;  it  waa  one 
commonly  employed  by  the  late  Mr.  Morgan,  of  Guy's. 

In  some  cases  two  lateral  flaps  may  be  made,  either  by  transfixion  or 
by  cutting  from  without  inwards. 

The  Flap  OperatioB. 

The  Surgeon  having  decided  upon  the  operation,  and  obtained  the  The  flap 
consent  to  its  performance  of  the  patient  or  of  his  friends,  unless  time  opentioa. 
presses,  should  see  that  any  f  secal  accumulation  is  removed  by  either  a 
mild  aperient  or  enema,  administered  thirty-six  hours  beforehand,  and  PreUminaiy 
as  good  a  meal  as  the  patient  can  take  given  four  or  five  hours  before  treatment, 
the  time  fixed  for  the  operation.    The  meal  should  be  of  meat»  where 
possible,  with  some  stimulant,  or,  when  solids  are  not  acceptable,  of  a 
mixture  of  milk,  e^^,  and  brandy ;  for,  assuming  that  chloroform  or 
some  ansBsthetic  is  to  be  administered,  it  is  essential,  to  guard  against 
sickness,  and  to  have  the  process  of  digestion  fairly  completed  before- 
hand, for  vomiting  is  more  prone  to  take  place  with  a  full  stomach  than 
with  an  empty  one.  The  part  to  be  operated  upon  should  be  well  washed 
beforehand,  and,  when  much  hair  is  present,  shaved  before  the  patient  is 
placed  upon  the  operating  table. 

All  instruments  and  dressing  appliances  should  be  arranged  beforo  lastranents. 
the  time  of  the  operation,  out  of  the  patient's  sight,  and  a  suflicient 
number  of  assistants  provided  and  their  special  duties  allotted. 

Thus,  on  one  tray  there  should  be  a  tourniquet,  or  elastic  bandage, 
to  prevent  hssmorrhage,  and  good  tonion  forceps  to  twist  the  vessels, 
or  ligatures  to  tie  them ;  amputating  knWet  at  voffikj^eol  Vs^^^  v^^ 
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size,  with  a  bUtoory  or  catlin  to  diTide  the  lof t  parti,  and  Mw  or  bev 
forccpi  for  the  treatment  of  the  bone.  The  toraion  f oroeps  1  eapbf 
(Fig.  105)  are  as  good  for  taking  up  an  aiterj  to  tie  as  for  tvktkg; 
a  tenacalom  iboold  likewiae  be  at  hand  to  take  up  TOieoli  that  kn 
retracted,  and  a  pair  of  soiMon. 

On  a  lecond  tray  erery  appliance  for  the  dimming  of  a  atnmp  shoild 
be  arranged ;  snch  ai  mtnre  needlea  armed  with  waxed  filk,  wire,  or 
carbolised  catgat ;  strapping  eat  into  infficient  leogths  and  hrcadtii; 
lint  for  pada  or  dressings,  and  splints,  when  applicable ;  a  can  for  Ikk 
water  to  heat  the  strapping  not  being  forgotten.  Hot  and  cold  mter 
in  abandance,  clean  sponges  sappUed  by  the  Surgeon,  well  squeemi 
dry,  and  soft  towels  being  so  arranged  as  to  be  alwaya  at  the  Surgeoa'ft 
command  daring  the  operation. 

With  respect  to  assistants,  a  good  one  to  give  chloroform  is  a  neeei- 
sity,  and,  when  possible,  an  expert,  to  whom  the  Surgeon  can  reiigii 
his  patient  with  confidence,  for  it  is  trying  and  somewhat  riakj  for  the 
operating  Surgeon  to  haTC  an  eye  to  the  chloroforniiat  when  otherwiie 
engaged.  A  second  is  wanted  to  hold  the  limb  above  and  command 
the  artery  of  the  limb ;  a  third  to  hold  the  limb  below  till  it  is  n- 
moved,  and  then  to  sponge  and  help  to  twist  or  tie  the  vessels  ;  and  s 
fourth  is  of  essential  service  in  ampatation  of  the  thigh  and  leg  to  do 
anything  the  Surgeon  may  require — hand  the  inatrumenta,  sponge, 
&c.    They  should  be  placed  as  shown  in  Fig.  532. 

The  nurse  should  be  near  to  take  away  and  clean  all  sponges  as  tbej 
arc  used,  and  replace  them  with  others,  well  squeezed  dry. 

When  the  operation  is  to  be  performed  by  da.^  light  the  table  is  to 
be  placed  where  the  best  light  can  be  obtained,  and  when  by  candle- 
light sufficient  provision  must  be  made.  A  good  operating  lamp  is  of 
great  use,  and  a  haud-gfass  to  throw  light  upon  any  one  part. 

The  operating  table  should  be  a  narrow  and  a  steaily  one,  a  kitchen 
table  with  flni)s  being  about  the  best,  and  it  is  alwaya  available.  In 
hospitals  there  ought  always  to  be  a  special  table. 

In  amputations  of  the  upper  extremity  the  patient  should  be  brought 
well  to  the  side  of  the  table,  and  in  amputations  of  the  lower  ex- 
tremity well  downward?,  the  opposite  limb  beiug  secured  by  a  turn  of 
a  bandage  or  strap  to  the  leg  of  the  table. 

In  amputating,  the  Surgeon  should  always  stand  on  the  rigJU-hand 
tide  of  Uie  part  to  be  amputated,  in  order  to' keep  full  control  with  his 
left  hand  over  the  flaps  during  the  operation,  and,  possibly,  of  the  main 
Tourniquet,  arteriea,  and  of  the  stump  after  it.  He  should  see  that  the  tourniquet 
is  so  fixed  as  to  control  the  vessel  when  tightened,  although  this  should 
on  no  account  be  done  until  the  operation  is  about  to  be  commenced. 
To  empty  the  limb  to  be  amputated  of  its  venous  blood  before  fixing 
the  tourniquet,  is  a  practice  to  be  commended.  It  can  readily  be  done 
by  raising  its  end  for  one  or  two  miuutes  and  smoothing  with  pressure 
the  veins  from  below  upwards  with  the  hand.  The  artery  may  be  eon- 
trolled  by  digitil  pressure,  either  applied  by  the  Surgeon  or  his  assistant, 
but,  as  a  rule,  the  use  of  £smarch*s  elsbtic  bandage  or  the  tourniquet 
is  a  safer  practice. 

In  the  flap  operation  now  being  considered— and  for  the  sake  of 
illustration,  I  will  suppose  it  to  be  a  thigh — the  Surgeon  should  mark 
out  with  his  eye  the  point  at  which  he  proposes  to  divide  the  bone,  and, 
with  his  thumb  on  one  side  the  limb  and  fingers  on  the  other,  grasp 
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it  at  a  spot  corresponding  to  the  base  of  the  anterior  flap  he   is 
about  to  make,  cutting  from  without  inwards,  tak'mg  care  that  the 
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Surgeon  and  hi>  aniitants  arranged  for  an  operation. 

base  of  this  flap  is  at  least  one  inch  lower  down  than  the  point  at  Formation  of 

which  the  bone  is  to  be  divided.     In  making  this  anterior  flap  the  in-  ftU^^jSiSJit 

tegument  only  had  better  be  divided  at  first ;  it  should  be  as  long  as  the 

soft  parts  below  will  allow,  and  long  enough  to  cover  half  the  stump,  or 

rather  more  than  half  the  diameter  of  the  limb,  longer  it  may  be  when 

possible,  for  the  long  anterior  flap  is  now  generally  admitted  to  form  the 

best  stump.     The  skin  flap  should  be  a  broad  one,  with  the  angles  of  the 

ends  cut  ofP,  but  not  pointed;  the  muscles  are  then  to  be  divided  down 

to  the  bone  with  a  clean  cut  of  the  knife  made  from  heel  to  point.  The 

skin  and  muscular  flap  should  then  be  reflected.    The  anterior  flap 

having  thus  been  made,  the  point  of  the  knife  should  be  passed  beneath 

the  bone,  through  the  wound,  and  the  limb  transfixed  ;  all  the  tissues 

that  remained  undivided  being  included.  The  knife  should  then  be  made 

to  run  downwards  parallel  to  the  bone,  to  make  a  flap  of  the  required 

length,  and  turned  backwards,  the  cut  out  being  made  sharply  (Fig. 

633). 

During  this  stage  of  the  operation  it  is  well  for  the  Surgeon  to 
support  with  his  left  band  the  under  surface  of  the  posterior  fliip. 
When  the  anterior  flap  has  been  made  only  sufficiently  long  to  cover  half 
the  face  of  the  stump,  the  posterior  must  be  cut  of  an  equal  length  to 
allow  these  two  to  meet.  When  the  anterior  flap  has  been  a  long  one, 
two  thirds  of  the  length  required  to  cover  the  stump,  the  posterior  flap 
need  only  be  half  the  length  of  the  anterior. 
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boue.  the  bone,  and  the  bone  bared  upwarda  by  two  semidrcnlar  cnti  via 
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tlie  knife;  for  abont  one  inch  above  their  base  to  the  point  at  which  the 
Sargcon  had  intended  to  divide  it ;  the  periosteal  covering  of  the  bone 
and  remaining  soft  parts  are  next  to  be  divided,  and  the  saw  applied,  the 
bow  saw  (Fig.  532)  being  probably  better  than  the  ordinary  one.  It  is 
to  be  used  from  heel  to  end  with  a  firm,  decided,  yet  free  movement; 
too  much  pressure  upon  the  saw  is  likely  to  cause  splintering  of  the 
bone.  During  these  steps  of  the  operation  the  assistant  wlko  holds  the 
limb  is  to  be  careful  not  to  elevate  or  depress  it,  for  by  the  former  act 
he  will  cause  the  Surgeon's  saw  to  become  locked,  and  by  the  latter  he 
will  cause  splintering  of  the  lower  border  of  the  bone.  The  best  plao 
for  the  assistant  to  adopt  is  to  apply  extension  to  the  limb,  as  if  to 
draw  the  patient  downwards,  but  not  with  sufficient  force  to  do  so, 
holding  the  amputated  bone  itself  when  possible. 

When  any  splintering  of  the  bone  has  taken  place  the  rough  margin 
is  to  be  carefully  smoothed  down  with  the  cutting  forceps,  care  being 
observed  not  to  tear  awny  the  periosteum. 

Dr.  McGill,  of  the  United  States  Army,  has  suggested  the  propriety 
of  making  two  periosteal  flaps  to  cover  in  the  end  of  the  divided  bone 
in  amputation,  and  gives  three  cases  in  which  this  was  done  with  ex- 
cellent effect  (Circ.  No.  3).  1  have  adopted  the  plan  on  eight  occasions 
with  satisfactory  results ;  in  each  case  the  end  of  the  divided  femur 
being  capped  with  a  mass  of  new  bone. 

The  bone  being  sawn  through,  the  stump  is  to  be  raised  and  the 
main  artery  at  once  seized ;  the  vessel  should  be  drawn  out  of  its 
sheath,  firmly  held  with  forceps  (Fig.  105)  and  sharply  twisted  suffi- 
ciently often  for  the  Surgeon  to  feel  that  resistance  has  gone.  The 
end  should  not  be  twisted  off.    The  smaller  arteries  are  to  be  treated 
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in  the  same  way,  it  being  possibly  the  best  practice  to  twist  off  the  ends  Torsion, 
of  the  small  muscular  and  cutaneous  branches. 

When  ligatures  are  preferred  they  may  be  used,  the  carbolised  catgut  Ligatures, 
being  probably  the  best. 

As  soon  as  the  chief  vessels  have  been  secured,  the  tourniquet  should 
be  taken  away,  and  the  stump  slightly  elevated  to  assist  the  venous 
circulation,  the  assistant  being  ready  with  his  finger  to  compress  the 
main  trunk  of  the  artery  of  the  limb  should  any  vessel  remain  unse- 
cured. Any  nerve  trunks  that  have  been  cut  long  in  the  flaps  should 
be  removed  to  a  level  with  the  bone.  A  stream  of  water  may  then  bo 
made  to  pass  over  the  end  of  the  stump  to  cleanse  it  of  all  blood,  &c., 
and  the  surface  dried  with  a  soft  towel,  the  Surgeon  satisfying  himself 
completely  that  the  vessels  are  all  satisfactorily  secured.  The  edges  Suturei. 
of  the  flaps  may  then  be  adjusted,  and  kept  in  apposition  by  sutures, 
which  are  not  to  be  put  in  too  closely ;  the  most  dependent  comer  of 
the  wound  should  be  left  open  for  drainage  or  the  introduction  of  a 
drainage  tu1)e.  The  sutures  are  to  be  inserted  about  half  an  inch  from 
the  margin  of  the  wound,  and  made  to  perforate  the  skin  and  fat  oh-  * 
liquel}'  to  the  free  border  of  the  flap. 

A  posterior  splint  should  then  be  flxed  on  the  stump  (Fig.  584),  ?o«terior 
with  pads  of  lint  to  maintain  steady  pressure  upon  the  base  of  the  •?!">*• 
flaps,  but  not  upon  the  wound,  and  a  piece  of  dry  lint  applied  to  the 
surface. 


Fro.  534. 


Fio.  535. 


Thigh  stump,  with  splint. 


Thigh  stamp,  with  splint  for  extension. 


Cotton-wool  enveloping  the  whole,  and  bound  on,  forms  a  good 
elastic  covering.  To  seal  a  wound  completely  and  not  to  leave  a  drain- 
age opening  must  always  be  looked  upon  as  bad  practice. 

The  stump  may  be  raised,  as  in  Fig.  534,  for  the  first  day  after  the  Dressing 
operation,  but  subsequently  placed  in  a  horizontal  position.  It  should  stump, 
not  be  dressed  for  three  or  four  days  unless  it  becomes  uncomfortable 
and  the  discharge  from  it  offensive,  for  the  less  the  parts  are  disturbed 
during  the  early  days  the  better,  repair  going  on  much  more  satisfac- 
torily when  the  whole  thing  is  left  alone  than  when  the  dressings  are 
too  frequently  changed.  To  dress  a  stump  the  trough,  water-can  and 
tube,  as  illustrated  in  Fig.  536,  are  to  be  recommended. 

When  anything  like  retraction  of  the  flaps  exists,  extension  may  be  Retnciion  of 
applied  by  means  of  a  splint  of  perforated  zinc,  applied  as  seen  in  ^P*' 
Fig.  635. 

Before  chloroform  was  introduced  it  was  the  late  Mr.  Aston  Key's 
practice,  and  Mr.  Syme's  also,  to  leave  the  stump  open  for  a  few  hours 
before  iti  flaps  were  brought  together;  this  was  a  good  measure,  for 
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in  that  time  ererr  bleedine  vmmI  ahowed  itself,  and  the  enrfeee  cf  tb 
woand  became  glazed,  and*  therefore*  good  for  repair ;  but  mace  dib* 
roform  has  been  in  uie  thii  practice  hat  fkUen  into  deenetnde^  for  ihi 
pain  in  the  second  dressing  is  always  serere»  and  to  give  eUorafom 
for  the  pnrpdse  wonld  be  nnadvisable. 

The  stitches  may  be  taken  away  on  the  third  or  foarth  daj  andtki 
parts  supported  by  strapping  shonld  they  gape  at  all  or  nnioo  not  bi 
solid,  water  dressing  to  the  wound  being  then  all  that  is  reqaixed. 

Prof.  Humphry,  of  Cambridge*  many  years  ago*  was  so  impiisni 
with  the  eyil  attending  the  retention  of  semm  or  other  fluids  after 
amputation,  that  he  was  led  to  dispense  with  dresaings  altogether ;  ht 
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Trough  and  water-can  for  dreuing  Btump. 


loft  the  wound  exposed,  and  allowed  a  scab  to  form  over  its  surface. 
This  practice  has  been  followed  by  some  good  Surgeons  since ;  and 
although,  to  my  mind,  it  is  not  so  satisfactory  as  pressure  applied  to 
the  base  of  the  stump,  a  free  opening  at  its  sui^ace,  and  gentle  support 
given  to  the  whole  by  cotton  wool,  it  is  far  superior  to  the  plan  of 
covering  the  whole  thing  in  by  strapping  and  allowing  no  outlet  for  the 
escape  of  decomposing  semm  or  other  pent-up  fluid,  for  no  Sarg«oa 
denies  the  evil  influence  of  such  fluids,  or  their  power  in  giving  rise  to 
septicemia. 
Antiseptic  In  recent  times,    however,  theories  have  sprung   up  which  hare 

treatment  of  originated  new  practices,  and  the  most  important  is  the  one   upon 
*'"""'*'  which  the  antiseptic  treatment  of  wounds  b  based.     Lister  is  its  chi^ 

advocate,  and  under  the  influence  of  bis  great  authority  it  has  esta- 
blished a  position  which  deserves  attention.    The  theory  upon  which 
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the  practice  is  based  is  one  thingr,  the  practice  itself  is  another.  At 
present  the  germ  theory  is  certainly  not  established,  although  the 
practice  has  taken  a  hold  of  the  professional  mind,  and  has  so  mnch 
success  to  boast  of  that  its  value,  under  certain  conditions,  is  not  to 
be  disputed.  It  is  still  an  open  question  how  mnch  of  this  success 
is  due  to  the  great  care  required  on  the  part  of  the  Sui^eon  who 
dresses  the  wound,  and  to  the  close  personal  attention  which  any  csl^ 
so  treated  necessitates,  and  how  much  depends  upon  the  means  em- 
ployed for  placing  a  wound  as  much  as  possible  under  the  condition  of 
a  subcutaneous  injury.  I  am  disposed  to  think  that  this  latter  point 
is  the  more  important,  and  that,  where  the  conditions  can  be  fulfilled, 
the  practice  is  to  be  recoTimended.  Many  methods  will  secure  the 
end  in  view,  in  the  majority  of  cases,  although  Lister's  may  be  the 
best  in  exceptional  instances.  The  theory  upon  which  this  practice  is 
based  I  give  in  Lister's  own  words ;  it  is  founded  upon  the  labours  of  Lister's 
Pasteur,  who  believed  he  had  proved  "  that  putrefaction  is  not  oc-  description, 
casioned  by  the  chemical  action  of  oxygen,  or  any  other  gas,  but  is  a 
species  of  fermentation  analogous  to  that  of  sugar  under  the  influence 
of  the  growing  yeast  plnnt,  being  brought  about  by  the  development 
of  microscopical  organisms,  the  germs  of  which,  from  their  extreme 
minuteness,  float  in  abundance  in  the  air  as  constituents  of  its  dust. 
This  being  once  clearly  understood,  it  is  plain  that  putrefaction  in 
wounds  may  be  avoided  without  excluding  the  air,  by  dressing  them 
with  some  agent  capable  of  destroying  the  vitality  of  the  atmospheric 
organisms,  provided  that  it  does  not  act  with  too  great  violence  upon 
the  human  tissues.  .  .  Carbolic  acid,"  adds  Lister,  **  happened  to  be  the 
first  agent  that  I  employed  on  this  principle,  and  it  still  appears  to  be 
the  most  convenient  for  the  purpose;  it  also  has  the  advantage  of 
being  a  local  aniBsthetic." 

"In  dealing  with  an  accidental  wound  it  is  necessary  first  to  kill 
any  septic  organisms  introdaced  into  it  from  the  air  or  from  contact 
with  foreign  bodies,  and  this  is  done  by  washing  the  cut  surface 
thoroughly  with  a  saturated  watery  solution  (one  of  the  acid  to  twenty 
of  water),  but  even  this  is  felt  to  be  a  somewhat  uncertain  process, 
because  some  mischievous  particle,  lurking  in  some  interstice  among 
the  tissues,  may  possibly  elude  the  action  of  the  lotion,  and  subse- 
quently propagate  its  kind  and  spread  putrefactive  fermentation 
throughout  the  wound.  For  it  is  important  to  bear  in  mind  that  the 
acid  applied  to  the  interior  has  no  persistent  antiseptic  effect,  but  is 
speedily  dissipated,  being  partly  washed  away  by  the  discharge  and 
partly  absorbed  into  the  circulation.  When,  however,  the  wound  is 
made  by  the  Surgeon  himself  on  a  previously  unbroken  integument 
(as  in  amputation)  he  has  it  in  his  power  to  prevent  putrefactive 
organisms  from  ever  entering  it  alive,  by  operating  in  an  antiseptic 
atmosphere,  in  the  form  of  a  cloud  of  spray  imbued  with  the  acid. 
Richardson's  spray  apparatus,  as  suggested  for  ether,  with  a  solution  Solution  1  in 
of  acid  one  to  forty,  answering  every  purpose,  while  the  sponges  are  ^• 
rendered  harmless  by  wringing  them  out  of  a  watery  solution,  the 
fingers  of  the  Surgeon  and  his  assistant  having  been  dipped  in  the 
same,  and  the  saw  and  other  instruments  smeared  with  oil  containing 
a  tenth  part  of  the  agent.  The  wound  must  be  covered  with  a  cloth 
dipped  in  the  lotion  during  any  periods  of  suspension  of  the  spray, 
which  should,    with  inch  exceptions,   be  continued  throughout  the 
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entire  pfocem,  inclading  the  leeiiring  of  the  vafMb  and  tibe  iito- 
duction  of  the  ititchee." — LUier,  '*  For  caeee  <yf  oompoimd  tmam 
leen  for  the  first  time  sereral  honrt  after  the  aeddent  I«ie  «  wMm 
of  one  part  of  carbolic  aidd  in  fire  of  spirit  of  wiae^ 
it  by  meana  of  a  catheter  and  ayringe." — Xatler, 
13, 1875. 

Lister  adrises  also  the  ose  of  catgut  ligatures  or  sntorei^  P*vp«l 
by  steeping  them  for  about  two  months   in   an  emnlaioQ  miiM  If 
mixing  one  part  of  crystallised  carbolic  add,  deliqnesced  by  BcaBi  i 
water,  with  five  parts  of  olive  oil,  this  emulsion  bein^  kept  in  a  j« 
with  a  perforated  diaphragm  supported  a  little  from  the  bottom  of  tk 
jar,  in  order  that  the  gut  may  rest  upon  it  in  the  oil,  the  water  isW 
siding.    He  says  it  is  as  safe  as  any  ligature,  and  does  not  act  si  i 
foreign  body  in  the  wound,  the  ends  being  absorbed.     He  has  lear 
known  secondary  hemorrhage  to  follow  its  use ;  it  is  superior  to  win. 
During  the  insertion  of  the  sutures  the  spray  is  to  be  employed. 
/Antiseptic         **  ^^  the  completion  of  the  operation  it  remains  to  can7  out  tht 
ircsungs.      other  division  of  the  antiwptio  treatment^  vis.  to  apply  eoeh  an  a- 
temal  dressing  as  shall  securely  guard  for  the  future  against  tks 
penetration  of  septic  fermentations  from  without, 
jtnze.  "  For  this  purpose  the  most  convenient  material  I  have  jet  arrived  tf 

is  the  antiseptic  gauze,  made  by  impregnating  a  cotton  doth  of  opea 
texture  with  a  mixture  of  carbolic  acid  one  part,  resin  five  parts, 
paraffin  seven  parts,  in  which  the  resin  serves  as  a  vehicle  for  the  acid, 
while  paraffin  is  added  to  prevent  inconvenient  adhesiveness." 

This    dressing,  while  it  absorbs  discharge,   holds   the    antiseptie 
securely  lodged  in  its  fibres,  where  it  is  retained  by  the  insoluble  resin, 
and  it  is  to  this  cireumstance  that  it  owes  its  superiority  over  most 
other  porons  applications.    It  is  wrapped  round  the  stump  in  abont 
eight  layers,  and  during  the  first  few  days,  while  there  is  a  copious 
effusion  of  scrum,  it  is  well  to  surround  it  with  some  impermeable 
tissue,  to  prevent  the  discharge  from  passing  directly  outwards,  and 
compel  it  to  travel  along  the  whole  extent  of  the  antiseptic  invest- 
ment, which  should  reach  several  inches  up  the  stump.     The  most 
durable  and  reliable  is  a  fine  cotton  cloth,  with  a  thin  layer  of  caout- 
chouc on  one  side,  known  in  the  shops  as  hat  lining.     The  grauxe  ii 
also  extremely  useful  in  the  form  of  antiseptic  bandages,  whether  to 
check  a  tendency  to  retraction  of  the  soft  parts  of  a  stump  or  for 
niiseptic      securing  and  completing  a  dressing.    If  strapping  is  required,  common 
rappiBf.      adliesivc  plaster  may  be  rendered  antiseptic  by  dipping  it  for  a  second 
or  two  in  a  watery  solution  of  the  ncid,  and  it  is  most  convenient  to 
have  the  lotion  hot,  so  that  the  strap  is  warmed  at  the  same  time  by  its 
immersion.     It  can  then  be  applied  effectively  under  the  spray,  which 
should  always  be  used  in  changing  the  dressings  of  a  stump  till  the 
wound  has  become  superficial.  The  antiseptic  atmosphere  not  only  afilbrds 
perfect  security  against  the  introduction  of  mischief,  which  it  would 
otherwise  be  extremely  difficult  to  avoid,  but  has  the  great  advantage 
of  permittinc^  free  inspection  and  manipulation  of  the  stump.    When 
the  spruy  is  intermitted,  the  wound  must  be  covered  with  a  **  guard  of 
rag  dipped  in  the  lotion.     The  cmis  of  the  adhesive  straps  should  be 
overlapped  by  the  gauze,  to  prevent  them  from  subsequently  conduct- 
ing putrefaction   inwards.     While  dischargre  is  free,   the  dressings 
should  be  changed  daily  ;   but  as  it  diminishes,  the  intervals  maybe 
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increased,  till  when  there  are  merely  a  few  minims  in  twenty-fonr 
hours  the  gauze  may  be  left  undisturbed  for  a  week  together." 

"  Besides  these  antiseptic  precautions,  there  are  two  other  points  Dramage. 
essential  to  bear  in  mind  in  carrying  out  the  treatment,  viz.  to  provide 
for  the  due  escape  of  serum,  and  to  protect  healing  parts  from  the 
irritating  influence  of  the  antiseptic  gauze.  For  the  first  purpose  I  have 
found  it  convenient  to  lay  in  the  wound  a  strip  of  lint  soaked  with  an 
oily  solution  of  carbolic  acid  (1  to  10),  one  end  hanging  out  as  a 
drainer,  this  being  removed  on  the  second  day  of  the  operation  under 
the  spray.  For  the  second  purpose  it  is  necessary  to  protect  the  cica- 
trising part  by  interposing^  between  it  and  the  gauze  a  layer  of  oil-silk 
coated  on  both  sides  with  copal  varnish,  and  afterwards  brushed  over 
with  dextrine  to  enable  it  to  become  uniformly  moistened  when  dipped 
into  a  watery  solution.  It  is  thus  immersed  just  before  being  laid 
upon  the  wound,  the  dressing  of  the  wound  consisting  of  an  antiseptic 
to  keep  out  putrefaction,  and  an  unstimulating  protective  to  exclude 
the  antiseptic."  **  For  lubrictiting  instruments  introduced  into  the 
bladder  I  use  a  solution  of  carbolic  acid  in  olive  oil,  1  part  to  20." 
Lister  uses  also  boracic  acid  in  solution,  or  as  lint  or  ointment. 

"  This  practice,"  writes  Lister,  "  will  be  found  by  no  means  difiicult  Adyantagea 
or  complicated.  It  requires  no  special  skill,  and  the  care  which  it  is  claimed, 
essential  to  take  soon  becomes  habitual  and  instructive,  and  in  the 
aggregate  saves  the  Surgeon  a  great  deal  of  time,  besides  relieving  him 
of  a  load  of  anxiety.  For  when  a  few  days  have  passed  without 
putrefaction,  the  dressings  may  be  left  unchanged  for  several  days 
together,  while  at  the  same  time  the  patient  is  felt  to  be  absolutely 
secure  against  the  various  risks  of  pysemia,  erysipelas,  hospital 
gangrene,  necrosis,  osteo- myelitis,  or  exhaustion  from  profuse  suppura- 
tion.*' 

"  Surely,"  sums  up  Lister,  "  these  are  advantages  well  worthy  of  our 
best  efforts  to  attain  them,"  and  in  this  I  cordially  agree ;  but  more 
experience  is  wanted  before  these  advantages  that  Lister  claims  for  it 
are  established.  I  am  no  convert  as  yet  to  the  theory  upon  which  it 
is  based,  nor  to  the  great  value  of  the  special  practice  based  upon  it ; 
neither  is  yet  proved.  Still  in  Germany  and  in  this  country  the  practice 
has  made  good  progress,  but  it  has  suffered  a  little  at  the  hands  of  its 
friends,  for  when  a  German  Surgeon,  in  advocating  a  certain  operation, 
states  that  ''the  justification  of  operations  like  these  undoubtedly 
depends  entirely  on  the  possibility  of  guaranteeing  a  successful  termi- 
nafion"  and  expresses  his  opinion  that  "we  [the  adopters  of  the 
antiseptic  method]  are  not  assuming  too  much  in  saying  that  we 
have  by  degrees  obtained  sufficient  practice  and  experience  in  the 
antiseptic  treatment  of  wounds  to  be  really  able  to  pronounce  such 
a  result  with  certainty"  (*£din.  Med.  Jour.,'  March,  1875)  Sur- 
geons of  a  cooler  temperament,  who  are  not  disciples  of  Lister's 
school,  are  startled ;  but  when  they  find  sueh  a  cautious  Surgeon  as 
Lister  endorsing  the  observations  and  adding  to  them  by  saying  that 
the  passage  I  have  quoted  and  he  italicised  "breathes  the  true  spirit 
of  earnest  scientific  surgery,  and  is  remarkable  for  the  modesty  as  for 
the  confidence  of  its  tone,"  surprise  is  exchanged  for  another  feeling. 

As  an  observer — who  has  no  prejudice  for  or  against  the  practice — I 
confess  that  I  can  neither  recognise  the  modesty  of  the  assertion  nor 
the  true  spirit  of  scientific  surgery  it  breathes ;  I  can  see  in  it  the 
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gpirit  Af  tbe  advocate  and  ihe  enthnnast,  but  not  the  calm  fpiritrfftt 
judicial  Surgeon. 

Surgery,  however,  it  nnqoeationaUj  mneh  indebted  to  Xr.  iMter  far 
the  introduction  of  hia  ayatem,  for  it  haa  prored  to  Smgeona  tiMt  das 
pertonal  attention  to  their  caiea,  and  the  obeenranoe  off  wbet  wm  tt 
giirded  aa  little  thinga,  are  of  greet  importanoe  ;  but  our  knawkl^d 
nature*!  proceaaea  of  repair,  altbongb  great,  ia  not  enough  to  jti^ 
any  Surgeon  in  guaranteeing  any  apeeial  reaalt  even  in  the  nnplHi 
cutie;  and  neither  the  theory  nor  reanlta  of  the  antiaeptie  tuetmcnt  i 
of  auch  proved  value  aa  to  joatify  any  Surgeoo  in  ^imiog  a  eoilnl 
over  them,  for  that  ia  what  the  power  of  gnaranteeing^  meana. 

The  lystem  may  he  a  good  one,  and  if  ao^  it  will  find  ita  pbee  a 
Burgery,  but  over-confidence  in  ita  power  wUI  not  help  it.  Iba  ip 
tem,  luce  other  ayatema,  will  have  to  be  judged  by  the  tme  •poit  if 
scientific  surgery,  and  by  that  alone. 

I  have  given  the  practice  in  the  words  of  the  diatingnlahed  onp- 
nator,  feeling  that  if  it  had  no  other  influence  to  back  it  than  IVofcaor 
Lister's  name  and  authority  it  ought  to  have  a  fkir  trial  and  k 
houestly  tested. 

Teale'a  amputation,  a  modiflcatton  of  the  aUn  aad  nmaealar  fiif. 

This  was  introduced  "  to  procure  a  more  useful  atarap^  and  ia  tk 
hope  of  somewhat  diminiahing  the  mortality  of  tbe  opcmtion.  It  ii 
proposed  to  amputate  by  a  long  and  a  short  rectangnlur  flap^  tbe  leaf 
tlap  folding  over  the  end  of  the  bone  being  formed  of  parts  genenllj 
devoid  of  large  blood-vessels  and  nerves,  whilst  those  important  stn^ 
tures  are  eoutaincd  in  the  short  flap.  The  size  of  the  long  flap  ii 
determined  by  the  circumference  of  the  limb  at  the  place  of  ampnla- 
tion,  its  length  and  its  breadth  being  each  equal  to  half  the  ciicam* 
fcrence.  The  long  flap  is,  therefore,  a  perfect  square,  and  is  long 
enough  to  fall  easily  over  the  end  of  the  bone.     In  selecting  the  stmc* 
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tures  for  itn  formation,  such  parts  must  be  taken  as  do  not  contain  the 
larger  blood-vessels  and  nerves.  A  flap  so  formed  will  be,  for  the  most 
part,  anterior  in  position,  as  far  as  regards  the  general  aspect  of  the 
body,  but  superior  when  the  patient  is  in  the  recumbent  position,  as 
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during  the  after-treatment.  The  short  flap,  containing  the  chief 
vessels  and  nerves,  is,  in  length,  one  fourth  of  the  other  (Fig.  537). 
The  flaps  being  formed,  the  bone  sawn,  and  the  arteries  tied  (twisted), 
the  long  flap  is  folded  over  the  end  of  the  bone ;  each  of  its  free  angles 
ii  then  fixed  by  suture  to  the  corresponding  free  angle  of  the  short 
flap.  One  or  two  more  sutures  complete  the  transverse  line  of  union 
of  the  flaps.  At  each  side  the  short  flap  is  united  to  the  corresponding 
portion  of  the  long  one  by  a  point  of  suture,  and  the  suture  then 
unites  the  reflected  portions  of  the  long  flap  to  its  unreflected  portion. 
Thus,  the  transvese  line  of  union  is  bounded  at  each  end  by  a  short 
lateral  line  at  right  angles  to  it." 

In  making  this  long  anterior  flap,  more  particularly  when  it  is  chiefly 
skin,  as  in  the  leg,  the  Surgeon  should  be  careful  not  to  scarify  it  with 
his  knife,  for,  on  account  of  its  length,  it  is  very  prone  to  slough,  and 
if  scarified  this  tendency  is  increased;  indeed,  this  sloughing  of  the  i^T;- 

long  flap  is  the  great  disadvantage  of  the  operation,  for  in  an  ordinary 
thigh,  twelve  inches  in  circumference,  a  flap  of  six  inches  would  have 
to  be  made.  To  secure  a  cicatrix  away  from  the  extremity  of  a  stump 
is  a  point  of  great  practical  value,  and  to  do  so  by  a  long  anterior  flap 
is,  doubtless,  an  advantage;  but  this  often  requires  more  soft  parts 
than  are  generally  at  the  Surgeon's  disposal,  uuless  more  of  the  limb 
than  requires  removal  be  taken  away.  This  object  may,  however, 
sometimes  be  secured  by  making  a  shorter  anterior  flap  than  Teale 
suggests,  and  dividing  the  bone  one  or  two  inches  above  the  Hue  of  the 
skin  flaps.  In  fact,  as  long  as  the  anterior  flap  is  long*  enough  to  be 
drawn  over  the  end  of  the  stump  to  its  posterior  aspect,  whether 
rectangular  or  oval,  the  principle  of  Teale's  operation  is  observed. 

Mr.  Spence,  in  his  '  Surgery,'  1871,  page  749,  tells  us  that  he  acted 
much  upon  this  principle  in  1858,  making  one  long  anterior  skin  and 
muscular  flap,  with  a  short  posterior,  clearing  the  bone  for  nearly  two 
inches  before  dividing  it. 

The  Hixed  Form  of  Amputation. 

The  mixed  form  of  amputation  as  illustrated  by  Ciurden's  operation  Mixed 
will  now  claim  attention;  for  Garden's  operation,  in  principle,  includes  '®""  j[»i,,-. 
a  skin  flap  and  circular  division  of  muscle,  a  combination  of  the  two  ^"^^^ 
forms — that  of  the  circular  and  the  flap — already  described.. 

"  The  operation  consists  in  reflecting  a  rounded  or  semi-oval  flap  Cardea'i- 
of  skin  and  fat  from  the  front  of  the  joint  (knee),  dividing  everything  description, 
else  straight  down  to  the  bone,  and  sawing  the  bone  slightly  above  the 
plane  of  the  muscles,  thus  forming  a  flat-faced  stump  with  a  bonnet  of 
integument  to  fall  over  it.  The  operation  is  simple.  The  operator, 
standing  on  the  riffht  side  of  the  limb,  seizes  it  between  his  left  fore- 
finger and  thumb  at  the  spot  selected  for  the  base  of  the  flap,  and  enters 
the  point  of  the  knife  close  to  his  flnger,  bringing  it  round  through 
skin  and  fat  below  the  patella  to  the  spot  pressed  by  his  thumb,  then, 
turning  the  edge  downwards  at  a  right  angle  with  the  line  of  the  liinb, 
he  passes  it  through  to  the  spot  where  it  flrst  entered,  cutting  outwards 
through  everything  behind  the  bone.  The  flap  is  then  reflected,  and 
the  remainder  of  the  soft  parta  divided  straight  down  to  the  bone;  the 
muscles  are  then  slightly  cleared  upwards,  and  the  saw  is  applied.  Or 
the  limb  being  held  as  before,  the  hand  and  knife  may  be  broaght 
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The  object  of  all  these  long  anterior  flap  operations  is,  however,  the  Object  of 
same,  it  is  to  procure  a  cicatrix  that  is  placed  ont  of  harm's  way,  be-  long 
hind  the  stump ;  and  so  long  as  this  end  can  be  secured  without  taking  ^^^p,. 
away  more  of  the  body  than  is  absolutely  required  by  the  disease,  and 
not  for  the  operation,  the  amputation  is  a  good  one ;  it  being  a  matter 
of  small  importance  whether  the  rectangular  and  muscular  flaps  of 
Teale,  the  convex  skin  flaps  of  Garden,  or  skin  and  muscle  as  practised 
by  Spencc,  be  employed.  I  prefer  Garden's  flap,  with  the  modifications 
described,  better  than  any  other,  and  when  applied  to  the  knee,  where 
it  is  most  applicable,  look  upon  it  with  high  favour. 

This  **  mixed  method  of  amputation  "  has,  however,  a  wider  applica-  General 
tion  than  to  operations  about  the  knee ;  indeed,  I  believe  it  to  be  by  far  •PplicabUity 
'^  ^         otCarden'a 

_,      .„-  method  to  all 

Fig.  639.  amputatioM. 


Amputation  of  the  leg  by  the  mixed  method. 

the  best  operation  in  all  amputations  of  the  leg  and  forearm ;  it  com- 
bines the  advantages  of  the  circular  and  the  flap  without  the  disad- 
vantages ;  and  by  it  there  is  rarely,  if  ever,  any  necessity  to  sacrifice 
more  of  the  extremity  than  is  absolutely  required.  Two  lateral  skin 
flaps  should  be  made  sufficiently  long  to  meet  without  stretching  over 
the  stump,  the  Surgeon  judg^g  by  his  eye  their  required  length,  and 
the  muscles  should  be  divided  by  a  circular  sweep  one  inch  below  the 
base  of  the  retracted  flaps,  the  bones  being  bared  to  this  extent  before 
they  are  divided  (Fig.  539).  Mr.  Gock  includes  the  muscles  in  the  flap, 
but  1  hardly  think  this  is  necessary  unless  the  skin  be  very  thin. 
When  the  flaps  are  brought  together  a  pretty  stump  is  seen,  and  a 
very  good  one  subsequently  secured,  the  cicatrix  much  resembling 
that  of  the  circular. 

In  amputation  of  the  forearm  the  mixed  form  is  the  operation,  the 
skin  flaps  being  made  from  the  anterior  and  posterior  aspects  of 
the  part,  the  flap  amputation  executed  by  transfixion  on  account  of 
the  tendons  of  the  forearm  being  a  very  unsatisfactory  operation 
(Fig.  644). 

In  amputation  at  the  wrist- joint  and  elbow -joint  nothing  can  be 
better  than  this  mixed  method  (Figs.  542-8),  the  Surgeon  having  it  in 
his  power,  at  all  times  when  integument  allows,  to  make  one  long 
anterior,  posterior,  or  lateral  flap  to  cover  in  the  stump,  and  thui  secure 
the  cicatrix  being  ont  of  harm's  way.  One  of  the  best  stumps  of  this 
kind  I  ever  turned  out  was  at  the  elbow-joint,  making  a  long  skin 
posterior  flap,  the  cicatrix  subsequently  being  placed  above  the  con- 
dyles of  the  bone  and  in  front  (Fig.  548). 
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MorUlhT  of 
unpnUwHis 
of  npper 
extremity. 


Ampataiion 
at  the 
alioalder- 
joint. 

Doable  fitp 
operattoa. 


Having  oontidered  the  lalgeet  of  ampataitiong  as  a  whok^  I  fnfm 
now  to  ooniider  it  iu  detoil  m  appUotble  to  differmit  parte  of  tlM  bodtf. 
and  shall  begin  with  the  upper  extremity. 

In  a  general  point  of  view  ampnttttiona  of  the  upper  rnKkntrntf  n 
lacceasfol  operations.  Those  of  the  shoolder-joint  axe  the  wont»  tkoit 
one  case  in  three  provinj^  fktd  after  aodideiita  and  about  one  in  tm 
after  disease.  Amputations  of  the  arm  for  dieoaao  general^  do  «d 
except  in  the  very  old  or  feeUe ;  for  accident  about  ooe  ass  ii 
five  terminates  uiaavourablv.  Ampatationa  of  the  Ibraana  are  absii 
equal  in  danger  to  those  of  the  arm. 

Ampntations  at  the  Shonlder-Joliit. 
These  arc  nsoally  best  peif  ormed  by  means  of  the  dooUe  flap  open* 
tion.  A  good  as^stant  is  required  to  oompren  the  aabdavian  artoj 
above  the  clavicle^  or  to  take  charge  of  the  azillaiy  in  the  lower  Ai^ 
When  the  right  arm  is  the  ooe  to  be  amputated  the  Snrgeoa  dioali 
stand  behinc^  when  the  left  arm  iu  firont  of  hia  patient  (fig.  MO) ; 
under  both  circumstances  a  deltoid  flap  should  be  ftnit  made,  cuttinf 
from  without  inwards  from  the  posterior  part  of  the  axilla  to  ooe 
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inch  in  front  of  the  acromion  process,  this  incision  including  in  its 
sweep  the  whole  deltoid  muscle.  Having  reflected  this  flap  with  a 
few  bold  sweeps  of  the  knife,  the  head  of  the  humerus  is  to  be  disarti- 
culated, the  luiife  being  kept  close  to  the  bone,  and  the  lower  flap 
made  by  cutting  from  within  outwards,  this  lower  flap  being  about 
three  or  four  inches  long.  If  this  part  of  the  operation  is  done  with 
care  the  main  artery  of  the  limb  will  only  be  divided  on  the  com- 
pletion of  the  second  flap,  and  tlie  Surgeon  can  with  his  left  hand 
secure  it  by  pressing  it  between  his  finger  and  thumb  until  it  can  be 
either  twisted  or  tied. 
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During  the  first  step  of  this  amputation  the  arm  is  to  be  held  well 
out  by  an  assistant,  but  during  the  second  it  is  at  first  to  be  held  near  the 
body,  and  when  the  knife  has  passed  beneath  the  head  of  the  bone  it 
should  be  abducted.  A  very  good  stump  usually  follows  this  operation. 
There  is  no  joint  of  the  body,  however,  at  which  the  Surgeon  is  more 
compelled  to  form  his  flaps  according  to  the  circumstances  of  the  case 
than  at  the  shoulder,  for  the  minority  of  cases  of  amputation  are  for 
injury,  where  the  arm  has  been  wholly  or  partially  torn  oS,  and  under 
these  circumstances  the  Surgeon  must  make  the  best  flap  he  can,  at 
times  he  may  have  no  flap  at  all.  As  good  a  stump  as  I  have  made  at 
this  joint  was  one  in  which  a  piece  of  integument  from  the  posterior 
part  of  the  arm  was  alone  available.  I  have  seen  many  cases  in  which 
the  flaps  sloughed,  and  yet  a  good  cicatrix  followed,  the  soft  parts  being 
readily  drawn  forwards  by  the  cicatricial  process. 

Some  Surgeons  prefer  in  this  amputation  an  anterior  and  posterior  ^JJI^jJ*'  JJ** 
flap,  perforating  in  front  of  the  posterior  axillary  fold  and  making  P^*™'  "P* 
the  posterior  flap  first,  disarticulating  and  dividing  the  axiUary  artery 
in  the  anterior  flap ;  the  operation  although  good,  is  not  so  good  as 
the  former. 

Ampiitation  at  the  Arm. 

The  flap  operation,  as  already  described,  is  the  best  in  this  region,  AnronUtioa 
the  anterior  flap  being  made  by  cutting  from  without  inwards  towards  *'  "•  •""*• 
the  bone,  excluding  the  brachial  artery,  and  the  posterior  by  transfixing 
all  that  remains.  In  a  very  large  muscular  arm  the  skin  flap  and  circular 
muscle  or  mixed  operation  may  be  performed.    Amputating  by  double 
flaps  and  transflxion  is,  however,  good  (Fig.  641). 

Fio.  541. 


Ampntation  of  arm  by  flap  operation. 

Amputation  at  the  elbow-joint  is  a  capital  operation ;  It  ought  to  be  Anmatation 
performed  far  of tener  than  it  has  been.  No  stump  can  be  better  than  '^  ^^  ^^^^*^- 
that  usually  obtained,  and,  as  in  all  other  amputations  at  joints,  there 
is  less  constitutional  disturbance,  and  probably  less  risk  to  life,  after 
this  than  after  other  methods  of  amputation.  I  have  had  a  patient 
up  and  about  on  the  seventh  day  after  such  an  operation,  the  wound 
having  united  without  any  traumatic  fever  or  other  disturbance. 

It  should  be  performed  by  the  mixed  method  ol  amputatbuq^^  b^ 
anterior  and  posterior  skin  flapt»the  mtiid«i\M&n%^Vu&ka\\2cvQK^«eM^ 
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on  completing  the  dUMrticnlatioii  (Fig.  54S).  Ijb  the  dnwingrftk 
stamp  (Fig.  64S)  the  posterior  flap  was  made  longer  than  the  m^bem 
in  order  that  the  dei^riz  might  be  oat  of  harm';*  waj.  I  h•f«pf^ 
formed  this  operatioii  on  nx  oeeaaione,  and  the  femlt  in  all  «m  • 
good  that  I  cannot  too  atrongly  advocate  it  wheaerer  tiie  iajary  « 
diseaee  will  allow;  it  ought  to  be  perfarmedy  in  tust,  wlienever  eMtgl 
integument  can  be  laved  to  oorer  the  bone^  ud  the  dfanaan  or  iqny 
for  which  ampatation  ia  called  ftr  has  not  attacked  the  hnmemt. 
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Amputation 
through  tiie 
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Mwriat- 
joint. 


Ampntation  at  elbow  .Joint  by  mixed 
niethod. 


Stomp  after  ampatation  at 
elbow-joint. 


Amputation  at  the  Forearm. 
This  ought  always  to  be  performed  by  the  mixed  method  of  ampu- 
tation ;  the  one  by  perforating  is  a  very  unsatisfactory  operation,  the 
many  tendons,  &c.,  of  the  pert  causing  very  ragged  flaps,  and  thus 
favouring  suppuration.  Two  well-cut  and  fairly  long  skin  flaps  and 
a  clean  circular  section  of  the  muscles  are  far  preferable  to  the  flap 
operation,  and  yield  a  good  stump  (Fig.  544).  The  skin  ia  asnally  too 
thin  for  one  long  skin  flap^  and  there  are  too  many  tendons  for  a 
Teale's.    The  same  operation  is  the  best  at  the  wrist-joint. 

F10.&44. 


Ampatation  of  forearm  by  mixed  method. 
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AmpntationB  of  the  Thumb  and  Fingen. 
A  knowledge  of  the  shape  of  the  articolHr  ends  of  the  bones  and  the 
position  of  the  different  articulations  of  the  hand  is  of  importance  in 


SPEOULL  AMPTTTATIOKS. 


567 


all  operations  on  these  parts,  and  I  have,  therefore,  given  a  figure 

illustrating  these  points  as  much  as  possible  (Fig.  545.) 
The  Surgeon  should  remember  that 

with  the  hand  closed  the  knuckles  J-io.  &«. 

are  formed  by  the  heads  of  the  me- 
tacarpal bones,  the  bases  of  the  pha- 
langes being  in  front,  and  that  in 

the  second  and  third  rows  the  same 

arrangement  holds  good.     To  open 

any  of  these  joints,  consequently,  the 

line  of  incision  should  be  anterior  to 

the  knuckles  on  the  dorsal  aspect  and 

in  the  fold  of  the  fingers  on  the  pal- 
mar. In  the  figure  it  will  be  observed 

also  that   the  two  distal  joints  are 

concave,  with  the  concavity  looking 

towards  the    ends   of    the   fingers, 

while  at  the  metacarpal  joints  the 

concavity  points  the  other  way,  the 

heads  of  the  metacarpal  bones  being 

round ;  from  the  palmar  surface  the 

metacarpo-phalang^l  joints   are  at 

least  half  an  inch  behind  the  clefts 

of  the  fingers,  corresponding  pretty 

nearly  with  the  palmar  furrow  of  the 

hand,  this  furrow  likewise  corre- 
sponding with  the  upper  limit  of  the 

synovial  sheaths  of  tiie  flexor  tendons 

and  bifurcation  of  the  digital  arteries. 

In  amputating  at  the  phalangeal  joints  (Fig.  645,  c)  or  in  the  bones 

in  continuity,  anterior  and  posterior  semicircular  flaps  are  better  than 

the  flap  operation,  although  this  may  at  times  be  performed  with 
advantage,  one  long  anterior  flap  (b),  after  opening  the  joint  from  its 
dorsal  aspect  (▲),  being  the  most  common  shape,  but  the  Surgeon 
must  in  these  cases  be  much  guided  by  what  skin  he  has  to  utilise 
to  cover  the  bone.  As  a  rule,  it  is  wise  not  to  take  off  the  head  of 
the  proximal  bone,  but  when  there  is  not  suflScient  flap  to  cover  it  the 
Surgeon  may  be  justified  in  removing  its  head  with  bone  forceps. 

Amputation  of  the  fingers  at  tMir  metacarpal  joints  requires  much  Ampntation 
nicety,  and  in  all  the  fingers  the  Surgeon  should  remember  that  he  is  on  jf^^J^^* 
no  account,  unless  absolutely  required,  to  interfere  with  the  palm  of  j<£t 
the  hand;  his  incision  in  the  palmar  surface  is  never  to  go  beyond  the 
fold  of  the  joint.    In  performing  this  operation  the  Surgeon  is  to 
take  charge  of  the  amputated  member,  an  assistant  holding  the  hand, 
separating  the  fingers,  and  compressing  the  radial  and  uhiar  vessels. 
With  the  hand  pronated  a  vertical  incision  should  be  made  about  one 
inch  long,  with  a  strong  scalpel  over  the  dorsal  aspect  of  the  head  of 
the  metacarpal  bone,  and  from  its  distal  end  over  the  joint  the  knife 
should  be  made  to  pass  up  one  deft  of  the  finger  close  to  the  bone  to 
be  removed,  round  the  palmar  surface  of  the  finger  in  the  fold,  and 
through  the  second  cleft  to  the  point  from  which  the  circular  incision 
started,  the  tendons  and  ligaments  being  divided  as  cleanly  as  possible 
(Fig.  545).  The  joint  is  then  to  be  opened  and  the  finger  removed.  In  a 


Ontline  diagram  for  amputation  of 
Uie  tonmb  and  fingers. 
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Amral 
of  Um 


Ought  to  be 
very  rare. 


labouring  mtn  ifc  U  wise  not  to  remoTO  the  head  of  the  meteeupil  boM 
unless  diseased,  altbongh  in  the  higher  classes  it  is  aometimesexpe&it 
to  take  it  away  with  bone  forceps,  to  allow  the  neighbooiing  fbgoi 
to  be  brought  closer  together,  and  thus  improTe  the  aspect  of  the  hsii 
With  the  same  object  it  is  at  times  wise  to  take  off  tiie  head  of  tk 
metacarpal  bone  of  the  little  or  index  finger  obliquely  away  from  tia 
median  line  of  the  hand.  In  amputating  either  the  little  or  vakt 
finger  at  this  joint  the  same  form  of  incision  may  be  made*  the  oota 
fiaps  under  both  circumstances  being  made  somewhat  larger  tbao  the 
inner,  in  order  that  the  cicatrix  may  be  placed  cloee  to  the  adjoioiag 
finger,  and  thus  out  of  all  harm's  way.  If  the  incisioii  be  made  so  si  to 
allow  the  scar  to  fall  over  the  exposed  aspect  of  the  hand  the  renit  ii 
very  inconvenient,  and  often  painful,  as  the  hand  naturally  rests  os 
its  outer  borders. 

The  same  arguments  apply  to  the  ampuUUum  qf  the  ikmmb^  om 
long  external  skin  flap  adjusted  to  a  shorter  flap  in  the  deft  beiag 
far  superior  to  the  pidmar  and  dorsal  flaps  usually  adopted.  Bat  it 
may  be  here  stated  that  amputation  of  the  thumb  ou^ht  to  be  a  voy 
rare  operation,  it  being  far  better  practioe  in  si 
cases  of  injury  to  the  thumb,  where  there  is  as 
possibility  of  saving  it,  simply  to  cut  off  any  sfasrp 
point  of  bone^  trim  up  the  soft  parta,  and  allow  tk 
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stump  to  granulate,  than  make  what  is  l 

called  a  good  job  of  it  and  ampntate  the  orgai 
higher  up ;  for  any  stump  of  a  thumb,  however 
short  or  ugly,  is  of  use.  In  the  hand  figored  belov 
(Fig.  646)  the  man  was  an  engineer,  and  be  bsi 
been  able  for  years  to  follow  his  occnpatioo  with 
but  little  inconvenience. 

To  describe  other  amputations  of  different  parts 
of  the  hand  is  unnecessary;  as  little  as  possible 
is  always  to  be  taken  away,  and  this  is  to  be  d<Bie 
by  making  skin  flaps  only,  care  beings  always  ob- 
served to  divide  the  tendons  by  a  dean  cut,  and  si 
high  up  as  possible.  The  ingenuity  of  the  Surgecm 
and  the  wants  of  the  individual  case  will  saggest  the 
best  means  by  which  the  latter  can  be  supplied. 

Ampntationa  of  the  Lower  Extremity. 

These  are  of  more  importance  than  those  of  the  upper,  from  their 
greater  severity.  They  are  larger  operations,  and  are  more  dangerous; 
they  are  possibly  more  difficult. 

Amputation  of  the  thigh  at  the  hip-joint  is  a  formidable  operation, 
and  when  performed  for  accident  it  is  almost  always  fatal,  not  ten  per 
cent,  recovering ;  for  disease,  however,  it  is  more  successfnl,  the  risk 
being  about  equal.  The  best  flaps  appear  to  be  the  external  and  internal 
The  patient  being  brought  to  the  edge  of  the  table,  with  the  tubetositiei 
of  the  ischium  in  view,  Lister's  valuable  abdominal  tourniquet  is  to  be 
adjusted  (Pig.  647),  but  not  screwed  up  till  the  patient  is  under  chloto- 
form  and  everything  is  prepared.  The  Surgeon  should  then  make  the 
external  skin  flap  by  means  of  a  semicircular  incision,  starting  from  the 
tuberosity  of  the  ischium,  downwards  and  outwards  one  hand's  breadtk 
below  the  great  troohanter,  and  then  upwards  and  forwards  to  ths 
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centre  of  the  groin  on  the  outer  ride  of  the  femoral  vessels,  and  thii 
should  then  be  reflected  upwards  above  the  trochanter  so  as  to  ex- 
pose it  and  allow  the  joint  to 

be  opened  and   disarticulation  Fio.  547. 

completed,  the  limb  being  for-  ^ 

cibly  adducted  by  an  assistant 
to  facilitate  this  step.  In  doing 
this  no  vessels  of  any  import- 
ance are  opened  while  the  most 
difficult  part  of  the  operation 
is  completed. 

The  inner  flap  now  remains 
to  be  made,  and  this  is  readily 
done  by  transfixing  the  thigh 
on  the  inner  side,  inserting  the 
knife  (twelve  inches  long)  in 
the  anterior  wound,  passing  it 
backwards  close  to  the  inner 

side  of  the  neck  of  the  femur,  and  bringing  it  out  near  the  tuberosity  of 
the  ischium  where  the  external  incision  was  commenced,  and  then 
cutting  out  through  the  soft  parts,  including  all  the  adductors,  Ac.  (Fig. 
548).  In  doing  this  all  the  pelvic  muscles  are  separated  at  one  clean 
sweep  from  the  thigh- 

bone,  and  a  few  touches  ^*' 

of  the  knife  complete  the 
amputation.  Should  there 
be  much  fear  of  loss  of 
blood  the  common  fe- 
moral artery  may  be 
ligatured  in  the  wound 
before  the  second  flap  is 
made,  or  it  may  be  di- 
vided and  twisted.  The 
vessels  are  then  to  be  se- 
cured in  the  .  way  the 
Surgeon  proposes,  and 
the  parts  brought  to- 
gether, the  two  flaps 
usually  forming  an  ex- 
cellent covering  to  the 
pelvic  cup;  the  wound  is 
a  vertical  one,  and  there- 
fore good  for  drainage 
and  a  good  scar  results. 

This  operation  I  believe  to  be  a  better  one  than  the  anterior  and  pot-  Usual 
terior  flap  usually  advised,  and  which  ia  thus  described  by  Erichsen : — 
'*  If  the  operation  be  on  the  left  side,  the  knife  (twelve  inches  long) 
should  be  entered  about  two  flngers'  bmdth  below  the  anterior  spine 
of  the  ilium,  and  carried  deeply  in  the  limb  behind  the  vessels  directly 
across  the  joint,  its  point  being  made  to  issue  just  above  the  tuberority 
of  the  ischium.  In  transfixing  on  this  ride  care  must  be  taken  not  to 
wound  the  scrotum  or  the  opposite  thigh ;  the  back  of  the  knife  must 
run  parallel  to,  but  not  agiintt,  the  pelvii,  and  the  point  most  not  be 


Ampntatipn  at  hip-joint.    External  and 
internal  flaps. 


570 


UIPX7TATZOV8  AT  SSIOH. 


Good 

auiitantt 

needed. 


AmpttUtioa 
uf  ine  thigh. 


Sapnucon- 
dyloid  am. 
poUtioD. 


Gritti'i. 
StotistiCB. 


Effect!  of  age 
on  mortalit  J. 


held  too  high,  lest  it  enter  tbe  obtmmtor  fiDrmiiieiu  The  enicrior  In 
mast  then  be  npidly  eat  downwudi  and  forwards  abcmt  fiveinehtf  b 
length.  The  limb  most  now  be  forcibly  Abducted  and  eteited,  & 
capsule  of  the  joint  opened.  So  soon  an  this  is  done^  the  heed  of  tk 
femur  must  be  pushed  up  by  fordbly  daprMting*  and  abdncfcisa  ^ 
limb,  so  that  it  may  start  out  of  the  aoetabiilam ;  the  heel  oftiMnib 
is  then  passed  behind  it,  the  remainder  of  the  eapenle  cot  aeraa^  mi 
the  posterior  flap  rapidly  fuhioned  by  oanrying  the  knife  downvu^ 
and  backwards  through  the  thick  moades  in  thie  mtoatioii:  tk 
posterior  flap  may  be  about  four  inches  long.**  The  opeiatioa  is  tka 
to  be  completed  as  the  former.  In  both  these  operations  good  sMSbuGi 
are  needed  to  compress  any  bleeding  yeesels  as  they  are  diTidsdyftrhs- 
morrhage  and  the  shock  of  the  operation  are  the  gremt  erils  tobe  fomi 
Lister's  compressor  has,  however,  rendered  this  sariooa  operation  safe 
one  than  it  was. 

Amputatioa  of  the  Thigh. 

This  operation  in  the  upper  or  middle  third*  when  the  anKlci 
are  thick,  is  best  performed  by  means  of  anterior  and  posterior  ikii 
flaps  and  the  circular  division  of  the  musele,  or  bj  the  flap  opostka 
as  illustrated  in  Fig.  588,  the  anterior  flap  being  made  bj  eatti]^ 
from  without  inwa^is,  and  the  posterior  by  perforating.  The  opai' 
tion  by  lateral  flaps,  whether  made  of  skin  and  mnscle,  or  ■Hw  ^^ 
and  circular  muscle,  is  not  satisfactory,  the  bones  having  a  tendency  to 
appear  between  the  flaps  at  the  upper  angle.  In  amputation  at  the 
lower  third  one  long  anterior  flap  may  be  made,  and  a  short  posterior, 
as  previously  described  under  Garden's  operation  (Kg.  638). 

Mr.  W.  Stokes,  junr.,  of  Dublin,  advocates  (•  Med.-Chir.  Trans.,'  1870 
*  Dublin  Joum.  of  Med.  Sci.,'  1875)  the  tupra-eondgfUdd  amputation  of 
the  thigh,  in  which  the  femur  is  divided  at  least  hsdf  an  inch  above  the 
antero-superior  edge  of  the  condyloid  cartilage,  and  the  patella  de- 
prived of  its  cartilaginous  surface  is  applied  to  the  same  surface,  aod 
fixed  there  with  carbolised  catgut  sutures.  The  anterior  skin  flap  ii 
made  oval,  and  the  posterior  fully  one  third  of  the  length  of  the  anterior. 

I  have  performed  this  operation  in  one  case  with  a  good  result. 

This  operation  differs  from  what  is  known  as  Gritti's  in  the  section 
of  the  femur,  being  about  one  inch  higher  up. 

In  amputation  of  the  thigh  for  chronic  joint  disease,  at  all  ages,  the 
mortality  is  about  1  in  4,  but  under  the  age  of  twenty  it  is  about  1  in 
17,  while  over  that  period  it  is  about  1  in  3,  the  difierence  in  the  mor- 
tality of  the  operation  at  the  two  periods  being  very  great.  Thus, 
taking  all  cases  of  chronic  disease  together,  out  of  89  cases  of  my  own, 
13  died ;  of  99  of  Callender's,  28 ;  of  54  of  MacCormac's  (<  Dublin  Jour- 
nal,' 1868),  10  died ;  and  of  106  of  Holmes's,  30  died ;  making  a  total 
of  348  cases,  of  which  81  died,  or  1  in  4.  In  subjects  under  twenty 
years  of  age,  out  of  69  cases  of  Callender's  and  my  own,  4  died,  or  1  in 
17 ;  and  of  119  cases  over  twenty  years  of  age,  38  died,  or  1  in  3 ; 
amputation  of  the  thigh  for  chronic  joint  disease  being  six  times  more 
successful  in  early  life  than  in  middle  age.  Primarjf  amputations  of  the 
thigh  prove  fatal  in  about  60  per  cent,  of  all  cases,  or  in  more  than  half; 
and  secondary  in  the  proportion  of  75  per  cent,  or  in  3  cases  out  of  4. 
In  amputations  of  expediency  the  mortality  is  about  1  in  every  3  cases. 

Amputations  in  the  upper  third  of  the  thigh  are  nearly  as  fatal  as 
those  of  the  hip.    Amputations  in  the  middle  third  are  far  more  sue- 
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[      cessful;  those  in   the  lower   third  are  still  better,  hut  amputation 
[      through  the  condyles  or  at  the  knee-joint  are  the  best. 
,  The  statistics  of  military  Surgeons  have  demonstrated  these  points, 

I  and  in  civil  practice  it  is  well  to  hear  the  troth  in  mind  that  the  danger 
of  an  amputation  of  the  thigh  is  increased  by  every  inch  of  bone  re- 
moved. 

Amputation  at  the  Knee-joint. 

This  is  an  excellent  operation  in  all  wavs,  and  it  is  one  that  should 
always  be  performed  in  preference  to  any  higher  amputation  when  the 
special  circumstances  of  the  case  will  allow.  It  is  apparently  attended 
with  less  risk  to  life  than  when  a  section  of  bone  is  made,  and  yields 
an  excellent  and  serviceable  stump,  upon  which  the  weight  of  the  body 
can  generally  be  sustained.  Velpeau  revived  the  operation  in  1830, 
but  Mr.  Pollock  re-called  the  attention  of  London  Surgeons  to  the  sub- 
ject (*  Med.-Chir.  Trans.,'  1870).  In  his  paper  he  states  that  up  to 
1870,  48  cases  of  the  kind  had  taken  place  in  England,  and  that  12 
died,  or  one  fourth ;  but  since  then  the  operation  has  been  more  com- 
mon. I  have  now  performed  it  twenty-one  times.  On  5  occasions  for 
compound  fracture  of  the  leg,  4  of  which  recovered ;  in  18  cases  for 
chronic  disease  of  the  knee-joint  or  leg,  11  of  which  recovered ;  and  in 
8  cases  of  gangrene  of  the  leg  from  arterial  obstruction,  one  of  which 
alone  recovered,  the  operation  in  the  other  two  having  failed  to  save  life. 

In  only  two  or  three  of  the  cases  did  I  remove  the  patella.    In  all 
the  successful  cases  excellent  stumps  were  obtained  (Fig.  549). 
In  performing  this  operation  a  long,  broad, 
anterior  flap  should  be  made,  which  must  Fio-  549. 

of  necessity  be  of  skin,  and  also  a  long 
posterior,  for  it  is  remarkable  to  what  an 
extent  the  posterior  flap  always  retracts. 
I  prefer  to  make  my  posterior  flap  about 
two  thirds  the  length  of  the  anterior,  and 
to  let  it  be  only  of  skin.  The  muscles 
and  deeper  structures  should  be  divided 
by  the  knife  cutting  forwards  from  behind 
about  one  inch  below  the  joint  end  of  the 
tibia,  and  not  in  disarticulation ;  the  popli- 
teal artery  being  thus  divided  low  down 
where  it  is  readily  secured.  The  i»tella  stump  after  ampntation  at 
should  only  be  removed  when  diseased,  but  the  knee-joint, 

not  otherwise. 

When  the  operation  has  been  completed,  and  the  articular  surface  of 
the  femur  is  not  found  to  be  healthy,  or  reparable,  or  the  flaps  too 
short,  the  condyles  should  be  taken  away,  a  thin  rounded  section  of 
bone  being  removed,  or  more  if  the  necessities  of  the  case  demand. 

Dr.  Brinton  ('  Philadelplila  Med.  Times,'  1872),  advises  the  inter- 
articular  semilunar  cartilages  being  left.  After  the  operation  a  trouble- 
some suppuration  occasionally  takes  place  in  the  synovial  bursa  beneath 
the  extensor  muscles  of  the  thigh,  when  it  occurs  it  should  be  dealt 
with  by  free  incisions. 

Stephen  Smith,  of  New  York,  has  suggested  ('  Amer.  Joum.  of  Med. 
Sc.,'  Jan.,  1870)  the  formation  of  two  lateral  skin  flaps  for  this  ampu- 
tation, each  flap  commencing  one  inch  below  the  tubercle  of  the  tibia,  and 
carried  downwards  and  forwards  over  the  side  of  the  leg  until  it  tesAbAa 
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the  ander  surface,  when  it  is  curved  towards  the  median  line.  I  aire 
adopted  this  method  on  four  oocaitoni  with  excellent  results ;  ifideci 
I  am  half  disposed  to  think  this  mode  of  performing  the  opentat 
is  to  be  inref  ernd. 

AmpatatlaB  at  tht  L&g, 
This  operation  in  the  upper  two  thirda  is^  donbtleM^  hssfe  |» 
formed  by  the  mixed  method,  by  two  skin  lateral  flaps  aai  At 
circuhir  division  of  the  muscles,  asabeedy  described  (Kg.  539).  Wki 
the  condition  of  the  soft^Murts  forbids  such  an  operation  other  flip 
may  be  made,  any  form  bdng  allowable  to  aToid  sacrificing  Wfond 
the  limb  than  is  necessary.  In  the  lower  third  of  the  1^  TesVsH- 
putation  is  a  good  one,  the  long  anterior  flap  not  b^ng  too  long  or  m 
liable  to  slough.  The  long  muscular  flaps,  and  more  partienltrfy  tb 
posterior  calf  flap,  are  not  to  be  recommended.  In  the  ktenl  fl^ 
operation  Mr.  Code,  who  always  indndes  the  mnaolee  and  makes  th 
flaps  long,  turns  out  excellent  stumps.  Some  Snigeons,  in  this  maA 
method,  make  anterior  and  posterior  skin  flaps ;  bat  thej  pnsiw  m 
advantage  over  the  lateral,  and  the  anterior  flap,  falling  over  the  edge 
of  the  tibia,  is  apt  to  slough,  or  to  form  unpleasant  adheeiont.  la  di- 
viding the  tibia,  its  anterior  edge  should  be  rounded  oflT  with  thessv. 
Amputation  of  the  leg  for  disease  is  a  very  snoesafol  operatki, 
about  one  case  in  twelve  only  proving  fataL  In  yoong  life  it  ii 
more  successful  than  at  a  later  period. 

Amputations  for  ixgury  are,  however,  very  nnsacoeaafal*  at  leMl 
60  per  cent.,  or  more  than  half  the  cases,  dying;  pysemia  is  a  mt 
common  cause  of  death  after  this  form  of  amputi&ion  than  even  i^fkcr 
that  of  the  thigh,  .it  being  fUrly  proved  that  the  larger  the  sedioB 
of  the  shaft  of  a  bone  the  greater  the  liability  to  hlood-poteoning. 

Amputations  of  expediency  in  the  leg  are  as  dangerona  mm  s» 
those  for  injury. 

Amputations  of  the  Foot. 
In  no  part  of  the  body  has  an  improved  surgery  shown  to  greater 
advantage  than  in  the  foot,  for  in  none  has  so  much  been  done  in  the 
way  of  conservatism.  Where  formerly  amputation  of  the  whole  foot 
was  a  common  operation,  we  have  now  Hey's,  Choparfs,  Sjme's,  Piro- 
gofTs,  the  subastragaloid,  and  Hancock's  operations,  all  being  based 
upon  the  well-established  position  that  governs,  or  ought  to  govern, 
all  amputations — that  no  more  of  the  body  should  be  removed  than 
the  necessities  of  the  individual  case  require,  or,  in  other  words,  upoo 
the  principle  of  '*  the  least  sacridce  of  parts."  To  amputate  a  foot 
where  anything  less  would  suffice,  in  the  present  age,  is  regarded  as 
almost  criminal,  and  Surgeons  generally  accept  Hancock's  well-put 
question,  in  his  valuable  lectures  at  the  College  in  1866,  when  he  said, 
"  Can  anything  be  more  unphilosophical  than  to  advocate  the  sacrifice 
of  any  bone  or  joint  of  the  foot  for  no  other  reason  than  that  a  par- 
ticular operation  should  be  performed?"  (*  Lancet,'  1866.)  Indeed,  this 
principle  of  practice  should  be  uppermost  in  the  mind  of  every  Surgeon 
when  called  upon  to  treat  any  local  disease ;  in  the  hand  and  foot  it 
should  be  so  pre-eminently.  Accepting  it,  therefore,  there  will  be  no 
difficulty  in  accepting  Hancock's  three  other  dicta : 

That  we  should  perform  our  operation  as  close  to  the  disease  or 
damaged  structure,  and  preserve  as  much  of  the  foot  as  we  possibly 
can  do  with  safety  to  our  patient. 
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That,  where  practicahle,  we  shonld  cut  through  the  tarsal  boDes  with 
a  saw  in  preference  to  disarticnlating  them. 

That  we  should  avoid  the  destruction  of  joints  whenever  we  can  do  so. 

These  views  of  Hancock  accord  so  closely  with  my  own  that  I  have 
given  them  in  his  words,  and  have  placed  them  as  leading  principles 
of  practice  in  the  surgery  of  the  foot ;  they  accord  entirely  with  those 
I  have  attempted  to  lay  down  as  guides  to  the  Surgeon  in  the  surgery 
of  other  parts  of  the  body.  I  believe  them  to  be  no  less  of  scientific 
than  of  practical  value,  and  would  wish  the  student  to  have  them  always 
before  him  in  the  treatment  of  every  case  of  local  injury  or  disease. 

Indeed,  it  is  upon  this  principle — viz.  "  the  least  possible  sacrifice  of  To  ncrillee 
parts** — ^most  of  the  operations  of  the  foot  are  undertaken,  and  it  is  "  little  of 
well  to  remember  that  of  the  different  amputations  that  have  been  ^|^blc. 
recommended  each  succeeding  one  is  only  a  degree  more  severe  than 
the  preceding,  and  that  none  of  them  are  called  for  until  minor 
measures  have  altogether  failed.  For  the  Surgeon  in  the  present  day 
takes  away  diseased  bone  or  bones  without  fear,  leaving  nature  to 
repair  the  breach,  and  in  this  confidence  he  is  rarely  deceived.  Upon 
this  principle  I  have  taken  away  in  one  case  the  whole  second  row  of 
tarsal  bones ;  in  another  the  three  cuneiform,  scaphoid  and  cuboid ;  in 
both  cases,  with  an  excellent  result.  I  have  removed  the  necrosed  os 
calcis  with  so  little  deformity  that  the  loss  could  hardly  be  detected, 
and  have  taken  away  the  upper  articulating  surface  of  the  astragalus 
for  disease  with  a  result  which  has  astonished  me,  no  external  de- 
formity  remaining,  and  movement  of  the  ankle  being  almost  complete. 
Mr.  Key  in  1836  took  away  the  whole  of  the  outer  part  of  the  foot  for 
injury  from  a  boy,  set.  17, 

leaving  only  the  os  calcis,  Jio.  5oO. 

astragalus,  scaphoid,  inner 
cuneiform  bone,  and  great 
toe  (t»d«  Fig.  550; 'Guy's 
Rep.,'  1836),  the  boy  sub- 
sequently had  a  useful  and 
sound  foot.  More  recently 
my  colleague,  Mr.  Birkett, 
has  done  the  same  with  a 
like  success.  Single  me- 
tatarsal and  tarsal  bones 
may  be  removed  when  ir- 
reparably diseased  with 
some  confidence  of  a  good 

result  being  obtained,  and  any  of  the  operations  I  am  about  to  de- 
scribe are  only  to  be  undertaken  when  less  severe  measures  are  out  of 
court. 

Upon  this  principle  the  amputations  of  Hey  and  of  Lisfrane  were 
hailed  with  satisfaction,  Key's  consisting  of  the  disarticulation  of  the 
metatarsal  bones  from  the  tarsal,  or  the  section,  with  the  saw,  of  the 
metatarsal  or  tarsal  bones,  Lisfrane  suggesting  the  disarticulation. 
Choparf  s  amputation,  again,  at  the  medio-tarsal  joints,  and  Syme's 
amputation  at  the  ankle-joint,  or  PirogofPs,  a  modification  of  this,  in 
which  part  of  the  os  calcis  is  preserved,  all  have  the  same  end  in  view. 
The  subastragaloid  amputation,  as  recorded  by  Malgaigne,  was  based 
upon  the  same  prineiple,  its  object  being  to  sare  the  astragalus  and 
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ftoklc-joint,  Hancock*!  amputetion  goiiifr  ■till  f nitlMr  in  tha  i^ 
of  conservatiim,  to  MTe  the  poaterior  part  of  the  oa  calda  witb  tk 
astragalot. 

All  theie  opertUons  have  their  own  Taloe;  thej  are  mppliaibktei 
different  class  of  cases.  VHiere  the  miDor  moftsure  wifi  snfifle,  tk 
major  is  out  of  all  qaestion,  the  principle,  m  I  have  aaid,  of  tke  kai 
possible  sacrifice  of  parts  being  the  one  upon  which  thej,  as  all  oikr 
ampntationst  should  be  based. 

Before  considering  the  different  forms  of  ampntation  it  will  bt  vdl 
however,  to  conaider  hrieBj  the  wm- 
gicalgnidea  to  the  foot  aa  eiyisari 
by  its  aaatom J,  for  although  in  osa 
of  disease  theae^dea  are  grsatijob- 
scared,  they  are  atiU  of  TaToe,  aai'a 
cases  of  ii^nry  thej  are  always  nfi- 
able.  The  accompanying  figve  will 
help  the  student. 

Of  the  imier  side  of  the  fbot»  notftf 
from  the  inner  malleoioa,  the  tabsrde 
of  the  scaphoid  (▲)  is  to  be  felt  sis 
marked  prominence;  aboat  hiJf  a 
inch  in  flr^ni  of  thia  will  be  foond  tht 
articulation  with  the  coneifbrm  boas 
(b),  and  one  inch  beyond  thia  the  jost 
which  the  Surgeon  will  have  to  opea 
in  Liffranc's  or  Hey 'a  operation  (c) ; 
just  above  the  tubercle  of  the  acapbt^ 
will  be  found  the  articulation  with  the 
astragalus,  the  line  of  Chopart's  amps* 
tation  (d). 

On  the  outer  side  of  the  foot,  one 
inch  below  the  external  malleohU  * 
sharply  defined  projection  will  alwavt 
be  felt,  which  is  the  peroneal  tubercle 
(b),  and  half  an  inch  in  front  of  thif 
will  be  found  the  joint  which  separates 
the  OS  calcis  from  the  cuhoid,  this  joint 
forming  the  outer  guide  to  Chopait's 
amputation.  Half  an  inch  in  front  of 
this  again,  or  one  inch  from  the  tubercle,  the  prominence  of  the  fifth 
metatarsal  bone  is  always  to  be  felt  (h),  the  line  above  thia  prominence 
indicating  the  articulation  with  the  cuboid  bone,  which  forma  the  outer 
boundary  of  the  incision  for  Hey's  or  Lisfranc's  operation. 

AH  these  points  should  be  looked  for  in  the  healthy  foot,  and  learnt 
so  as  to  be  readily  recognised  in  the  injured  or  diseased. 

Hey's  amputation  (Lisfiranc's). — The  credit  of  introdocing  this 
operation  must  be  accorded  to  Hey,  for  the  date  of  the  first  case  be 
published  was  1797,  and  it  jraa  not  till  1815  that  Lisfrano'a  paper 
was  published  as  a  suggestion. 

The  operation  consists  in  the  removal  of  all  the  toea  with  the  meta* 
tarsal  bones  by  disarticulation,  although  it  seems,  from  reading  Reft 
observations  (1814)»  that  disarticulation  of  the  metatarsal  hones  wsi 
not  essential,  for  in  one  of  the  two  cases  recorded  the  cnboid  bone. 
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with  some  part  of  fche  astragalus,  was  removed  ¥rith  them ;  and  in  the 
second  **  the  projecting  part  of  the  first  cuneiform  bone  which  supports 
the  great  toe  was  divided  with  a  saw,"  and  in  others  he  stated  that  he 
sawed  through  the  metatarsal  bones  when  the  joints  were  not 
removed. 

"  The  operator,"  writes  Malgaigne,  in  describing  it,  *'  should  use  a  Description 
small  knife  with  a  solid  strong  back,  and  only  one  edge.  In  operating  ^'  operation, 
on  the  right  foot  the  patient  should  lie  on  his  back,  and  the  Surgeon, 
facing  the  foot,  grasp  it  with  his  left  hand,  the  thumb  and  finger  re- 
spectively resting  on  the  well-marked  bony  projection  of  the  meta- 
tarsal bone  of  the  little  toe,  and  the  base  of  that  of  the  great  toe 
placed  one  inch  in  front  of  the  tubercle  of  the  scaphoid.  Half  an  inch 
in  front  of  these  points  an  incision  with  its  convexity  downwards  is 
to  be  made  across  the  dorsal  aspect  of  the  foot,  dividing  all  the  soft 
parts  down  to  the  bones  by  a  second  cut.  The  plantar  flap  is  then  to 
be  made  by  two  lateral  incisions  carried  from  the  base  of  the  dorsal 
flap  along  the  metatarsal  bonee,  and  joined  by  a  curved  incision  made 
on  a  line  beyond  the  ball  of  the  great  toe.  This  flap  is  to  be  longer  on 
the  inner  fchan  on  the  outer  side,  because  the  internal  cuneiform  bone 
is  thicker  than  the  cuboid,  and  it  is  to  include  all  the  tissues  down  to 
the  bones.  Disarticulation  has  next  to  be  performed,  and  this  is  the 
best  done  from  the  dorsal  region,  when  the  parts  are  put  firmly  on  the 
stretch  by  depressing  the  toes.  The  operator  then  places  the  point  of 
the  knife  on  the  outside  of  the  joint,  and  carrying  its  edge  inwards  he 
opens  it  as  far  as  the  third  metatarsal  bone.  Around  here  he  carries 
the  knife  half  a  line  forwards,  incises  almost  transversely,  and  thus 
reaches  the  second  metatarsal.  Here  he  must,  above  all  things,  re- 
member the  general  precept,  not  to  engage  his  knife  in  the  joint,  but 
to  work  only  with  its  point,  and  to  confine  himself  to  the  division  of  the 
ligaments.  When  this  instrument  has  reached  the  second  metatarsal 
bone,  he  quits  this  side  of  the  articulation  to  attack  the  inner  side. 
This  is  well  done  by  inserting  the  knife  between  the  shafts  of  the 
first  and  second  metatarsal  bones,  with  its  edge  upwards,  and  with  a 
backward  and  forward  motion  dividing  the  ligaments  holding  the 
second  bone  in  place,  this  fact  being  indicated  by  the  sudden  loss  of 
resistance  which  the  left  hand  of  the  Surgeon  feels  when  pressing  the 
toes  downwards,  and  sudden  separation  of  the  tarsus  from  the  meta- 
tarsus. Disarticulation  is  then  to  be  completed  with  the  plantar  flap 
by  cutting  forwards  close  to  the  bone.  A  long  dorsal  flap  may  be 
made  when  the  plantar  flap  must  be 
short."  ^10. 652. 

The  parts  are  then  to  be  brought  to- 
gether by  sutures,  after  securing  the 
vessels  by  torsion  or  the  ligature  and  cut- 
ting off  ragged  tendons,  the  foot  being 
fixed  upon  a  splint,  with  the  leg  semi- 
flexed upon  its  outer  side,  and  treated  on 
ordinary  principles. 

The  stump  left  after  this  operation  is  a  

good  one,  and  the  operation  is  one  that     g^       ^^„  ^    ._  .mputation. 

ought  to  be  performed  when  the  toes  and  From  Hey's  work. 

metatarsal  bones  alone  require  removaL  ChoBMt» 

Chopart'«  unpiitatkm  is  an  excelleDt  and  valuable  operation;  it  im^lSS^LL. 


Ito 

■drtatagM 
anddu- 
adraaUgM. 


The 
operatioD. 


576 


OKOPABT'8  AXPUTAXUm. 


ahoald  always  be  performed  Uk  mferenoe  to  a^j  higto  mtmrn, 
when  diieaae  or  injury  U  oonfliiea  to  the  finv  Pftri  of  (he  Aet  Si 
great  theoretical  oQedion  brought  againat  it— toe  ■nlwDqaont  dnwiif 
up  of  the  heel  and  the  oonaeq[iieiit  pointiiiff  of  the  stmnp — faM  naPf 
little  weight,  for  it  ean  be  provided  agauiat  hy  the  diririaB  of  4i 
tendo  Achillia  at  the  time  of  the  operBtloii»  or  will— qmintJj,  ahaildtti 
difflcolty  occur.  In  three  eaaea  of  my  own  the  tendnim  have  nn* 
been  divided.  My  oolleagae  Mr.  Cock  thinks  moat  highly  of  ttii 
operation.  He  hai  done  it  many  timei^  and  baa  nerer  had  to  tunwlit 
snbseqaently  on  acooont  of  the  pointing  of  the  atomp.  He  «|i  tU 
this  can  always  be  prevented  or  onred  bj  the  divinon  of  the  tsiii 
Achillis  on  the  first  indication  of  sndi  a  maUbmntioD.  It  «m  iit» 
dnoed  into  English  praotice  in  1828  by  the  late  Hr.  Janui^  of  Sufea; 
and  to  the  notice  of  Scotch  Sorgeons  by  PMeaeor  Syme,  who  SBb» 
qnently,  however,  gave  it  np  in  favour  of  hia  own  operation  at  tk 
ankle-joint.  He  £d  so  by  reason  of  the  olijeetioa  atnted,  and  beesM 
in  snch  partial  amputations  the  part  of  the  taiaue  left  behfaid*  thosf^ 
apparently  sound  at  the  time»  may  become  afiboted  with  the  mm 
disease  at  a  later  period.  But  such  an  argnment  nmj  he  bnifkt 
against  all  operations  less  than  the  removal  of  a  diaeaaed  pert  fbr  fne 
the  seat  of  mischief,  and  is  now  fiurly  repudtoted  hj  modem  Sorgsoai 
In  fact,  all  ezcimonal  and  oonservative  surgerr  ia  beaed  npoa  m 
opposite  supposition,  the  local  nature  of  diseaae  becoming  daiJTaioR 
acknowledged  and  acted  upon. 

The  operation  may  be  described  as  the  amputation  of  the  fore  part  U 
the  foot,  anterior  to  the  astragalus  and  os  calcis,  or  aa  the  medio-tsml 
amputation.  On  the  right  foot  it  is  to  be  commenced  by  making  t 
slightly  convex  flap  from  the  dorsal  aspect  of  the  foot,  commenciBg 
half  an  inch  behind  the  prominence  of  the  metatarsal  bone  of  the  little 
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toe,  and  terminating  at  the  tubercle  of  the  scaphoid,  the  Snrgeoo 
grasping  the  foot,  with  his  index-finger  on  one  point  and  hia  thumb  oo 
the  other.  The  skin  is  the  first  part  to  be  divided,  and  subec^uently 
on  the  level  of  its  retraction  all  the  tendons,  &c.,  are  to  be  cut  through 
down  to  the  bones  or  required  joints,  the  articulations  being  open«l, 
beginning  at  the  scaphoid  joint ;  the  foot  should  be  forcibly  bait  down- 
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wards,  to  facilitate  this  part  of  the  operation ;  the  plantar  flap  is  to  be 
made  by  cutting  forwards,  and  in  doing  this  care  should  be  observed 
to  keep  the  knife  close  to  the  bones  on  the  sole  of  the  foot,  in  order 
that  the  soft  parts  may  be  divided  with  as  clean  a  cut  as  possible ; 
the  flap  should  be  a  long  one  and  extend  as  far  as  the  balls  of  the  toes, 
and  longer  on  its  inner  than  outer  aspect  (Fig.  553).  All  ragged 
tendons  may  be  cut  off  short,  and  the  parts  brought  together.  Should 
there  be  any  difficulty  in  bringing  up  the  fore  part  of  the  sturnp^  or  any 
retraction  of  the  heel,  the  tendo  Achillis  should  be  divided  at  once,  but 
if  no  such  difficulty  is  experienced  such  a  measure  is  unnecessary.  In 
dressing  the  stump  a  good  opening  for  drainage  should  be  left.  Fig. 
654  illustrates  the  condition  of  the  stump  one  year  after  the  opera- 
tion  in  which  the  tendo  Achillis  was  not  divided. 

On  one  occasion  I  performed  this  medio-tarsal 
operation  for  injury,  making  two  lateral  flaps 
from  the  dorsum  and  sides  of  the  foot,  the  in- 
tegument of  the  sole  having  been  destroyed.  A 
good  stump  resulted. 

Sobastragaloid  ampatation  comes  next  in  order 
in  the  amputations  of  the  foot,  for  it  means  the  re- 
moval from  the  body  of  as  much  as  is  taken  away 
in  Choparf  s  amputation,  with  the  addition  of 
the  OS  calcis.  It  should  be  performed  when  the 
disease  for  which  an  operation  is  required  in- 
volves these  parts,  and  yet  leaves  the  astragalus 
and  ankle-joint  sound.  It  seems,  according  to 
Velpeau  ('Operative  Surgery,'  1839),  to  have 
been  first  performed  by  M.  de  Lignerolles,  and 
subsequently  by  Textor,  although  Malgaigne  in 
1846  described  the  operation  as  his  without  men- 
tioning these  facts. 

It  is  made  by  a  heel  flap,  as  in  Symc's  ampu- 
tation, and  a  dorsal  flap,  as  in  Chopart's,  the  foot 
being  removed  by  opening  the  joints  between 
the  scaphoid  and  astragalus,  and  disarticulating 
between  this  latter  bone  and  the  calcis. 

"  The  stump  resulting  from  the  subastragaloid  amputation  appears 
to  me,**  writes  Hancock,  "to  be  perfect;  it  is  round,  and  of  good 
form ;  the  cicatrix  is  flrm,  and  well  up  in  front,  and  the  bottom  of  the 
stump  is  perfectly  covered  by  the  natural  heel  tissue.*'  N^laton  says 
this  form  of  amputation  "  has  been  found  to  surpass  all  amputations.*' 
(*  Clin.  Surg.*) 

Hancock's  operation  must  be  looked  upon  as  a  modification  of  the  nancock's 
subastragaloid,  in  the  same  way  as  Pirog^fF's  is  a  modification  of  operation. 
Syme's,  for  Hancock  saves  the  tuberosity  of  the  os  calcis,  and  turns  it  up 
to  be  united  to  the  lower  surface  of  the  astragalus,  from  which  he  takes 
a  slice  of  bone.  It  may  be  adopted  when  the  Surgeon  in  his  attempt 
to  perform  the  subastragaloid  operation  finds  the  lower  surface  of  the 
astragalus  diseased  and  the  os  calcis  sound.  Mr.  Hancock  performed 
the  operation  in  1864,  and  with  an  excellent  result.  In  cases  adapted 
for  it  this  operation  claims  the  Surgeon's  attention.  The  incisions 
are  very  similar  to  those  required  in  the  subastragaloid,  the  end  of 
the  OS  calcis  being  divided  in  a  line  coiresponding  to  the  heel  flap, 
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initetd  of  the  flap  being  re6ected.  In  the  « Imnett'  for  180*1 
particaUun  of  Hancock's  operntion  ninj  he  rcadL  m  dwcribed  \j  )m* 
a  lecture  At  the  College  of  Surgeons. 

Sjmsrs  OptrMiMi* 

This  consists  In  the  remoral  of  the  whole  Ibot  jvst  abonA 
ankle-joint ;  the  articnlar  snrfacea  of  the  honee  of  the  leg  beiiytda 
off  just  above  the  malleoli,  and  a  ooTaring*  for  the  oaetoni  sdBai 
provided  from  the  integnment  of  the  heel;  the  xeenU  beis^itt 
Lister,  '*a  stnmp  admiinbly  fitted  ft>r  beering^  the  weight  of  tti  M^ 
At  the  same  time  the  parts  Ukdj  to  originate  cerions  diaeMS  wnt» 
pictely  got  rid  of;  so  that  this  operation  b  eeUmlmted  to  rapenedeeeiiid^ 
that  of  Chopert.  besides  taking  the  place  of  emimtetion  of  the  kf  a 
the  majority  of  cases  formerly  supposed  to  demand  it."*  ('Holw 
Syst./  vol.  V,  ed.  2.) 

This  view  of  the  operation,  which  was  held  hy  its  originator,  oi* 
nating  as  it  does  from  one  wlio  was  so  eloaely  oonneeted  with  9fm 
professionally  and  otherwise,  is  doubtless  far  too  sengnine. 

That  it  is  a  good  operation  no  Snrgeon  will  denj  when  empoWioi 
of  the  whole  foot  is  called  for;  but  to  eay  that  It  will  sapanfc 
entirely  Chopart's  operation  I  tmst  will  never  be  tram,  for  what 
Choimrt's  amputation  is  good  Syme's  onght  not  to  be  entcrtsiaei 
When  the  bones  of  the  ankle-joint  and  the  joint  itaelf  aresooadw 
Surgeon  ought  to  take  away  the  whole  foot  when  any  minor  mesfot 
will  suffice.  As  an  amputation  of  the  foot,  where  the  whole  foos 
must  be  sacrificed,  it  is  an  admirable  operation,  but  under  no  other  or 
cumstances  can  it  be  recommended ;  that  it  is  superior  to  amputadoa  d 
the  leg  most  Surgeons  will  admit,  upon  the  aanie  principle  tkix 
Chopart's  is  superior  to  it — the  principle  of  the  least  possible  sacrito 
of  parts. 

That  it  is  a  successful  operation  is  always  admitted,  Hancock 
reporting  (*  Lancet/  1866)  that  out  of  219  cases  ooly  17  died 
or  7k  per  cent. :  181  were  operations  for  disease,  and  of  thtrse 
11  died,  or  6|  per  cent. ;  32  for  accident,  of  which  six  died,  or  19 
per  cent.  The  experience  of  the  American  war  speaks  also  in  iti 
favour,  for  out  of  67  cases  only  9  died,  or  18  ^  per  cent. 

The  operation  is  to  be  performed  as  follows.  I  give  it  in  Syme  i 
own  words : — The  foot  being  held  at  a  right  angle  to  the  le^,  tlie 
point  of  a  common  straight  bistoury  should  be  introduced  inimedisU-lT 
below  the  fibula,  at  the  centre  of  its  malleolar  projection,  and  theu 
carried  across  the  integuments  of  the  sole  in  a  straight  line  to  the  same 
level  on  the  opposite  side.  The  operator  having  next  placed  the 
fingers  of  his  left  hand  upon  the  heel,  and  inserted  the  point  of  the 
thumb  into  the  incision,  pushes  in  the  knife  with  its  blade  parallel  to 
the  bone,  and  cuts  close  to  the  osseous  surface,  at  the  same  time  pre**- 
ing  the  fiap  backwards  until  the  tuberosity  is  fairly  turned,  when, 
joining  the  two  extremities  of  the  first  incision  by  a  transverse  one 
across  the  instep,  he  opens  the  joint,  and,  carrying  his  knife  downwards 
on  each  side  of  the  astragalus,  divides  the  lateral  ligaments  so  as  to 
complete  the  disarticulation.  Lastly,  the  knife  is  drawn  round  tbe 
extremities  of  the  tibia  and  fibula,  so  as  to  expose  them  sufficiently  for 
being  grasped  in  the  hand  and  removed  by  the  saw.  After  the 
vessels    have    been    tied    (twisted),    and    before  the  edges  of  tbe 
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wound  are  stitched  together  an  opening  should  be  made  through 
the  posterior  part  of  the  flap  where  it  is  thinnest,  to  aiford  a  de- 
pendent drain  for  the  matter,  as  there  must  always  be  too  much 
blood  retained  in  the  cavity  to  permit  of  union  by  the  first  intention. 
The  dressings  should  be  of  the  lightest  descrip- 
tion."    *'  That   the  flap  may    and    probably  will 
atill  occasionally  slough    is    unhappily   too    true; 
but  this  result  is  always  owing  to  an  error  in  the 
mode  of  performance ;  for  as  the  integument,  being 
detached  from    its  subjacent  connections,  can  de- 
rive nourishment  only  from   the    anastomosing  of 
vessels,  it  is  evident  that,  if  scored  crossways,  in- 
stead of  being  separated  by  cutting  parallel  to  the 
surface,  the  flap  must  lose  its  vitality." 

In  Syme's  first  operation,  in  1842  (*  Observations 
in  Clinical  Surgery,'  1861),  he  simply  took  away 
the  malleolar  projections,  and  did  not  remove  the 
articulating  surface  of  the  tibia,  as  subsequently 
advised,  but  it  is  an  open  question  whether  any 
advantage  is  gained  by  this  extra  section  of  bone. 

The  stump  following  the  amputation  is  eicellent. 
Fig.  555,  taken  from  Fergusson's  lectures  on  the 
progress  of  surgery,  illustrates  it  well : — "  The  very 
bit  of  soft  materia  on  which  we  naturally  stand  is 
still  preserved  for  the  future  basis  of  this  support." — 
Ferguston, 

Some  Surgeons,  and  Pirrie  amongst  them,  perform  the  operation  Pirrie'a 
without  disarticulating  the  foot,  sawing  through  the  tibia  and  fibula      "" 
without.    The  modification  is  a  good  one. 

Koux's  amputation  dificrs  from  Syme's  only  in  the  flap  being  made  Rooi's 
from  the  inner  and  under  side  of  the  heel,  method, 

Fio.  556. 


Stump  after  Svme'i 
patation,  from 
FersttMOU. 


F( 


PirogolTs  ampatatioiL    Heel  flap  with  calcis. 

Pirogoifs  Amputfttlon. 
This  operation  is  to  be  looked  at  as  a  modification  of  Syme's;  it  was  PiragoTs 
introduo^  by  its  distinguiahcKl  originator  during  the  Crimean  war,  unp^tation. 
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and  the  merit  he  claims  for  hia  operation  is  the  nord  oetahiibi& 
principle  that,  a  portion  of  one  bone  remninin^,  natnnllj  cooirk 
with  fof t  parts,  readily  unites  with  another,  and  at  the  saoe  tiii 
serves  to  len^hen  the  limb  and  inereaae  its  ntility.  Onr  own  M 
was  the  tir^t  Surgeon  who  did  it  in  thia  eonntrj  in  1857-  It  £1" 
only  from  Syme's  in  leaving  the  tuberosity  Off  the  oe  calcis  in  the  M 
flap  instead  of  dissecUn^^  it  out,  and  bringing*  np  its  exposed  est  m 
face  to  unite  to  the  divided  eztremitiea  of  the  tibia  and  Bhsh.  1 
have  frequently  performed  it,  and  in  every  instance  with  a  good  rrnli 
Adraiitages.  The  limb  is  longer  than  after  Syme's  ampntation,  and  the  stmp ') 
not  to  be  excelled  (Fig.  657),  for  patients  can  walk  npon  it  as  well  ii  if 
no  amputation  had  been  performed.  The  incisiona  are  the  same  ti  ii 
Sjme*s,  but  no  heel  flap  is  dissected  np.  After  disarticalstioi^  *ai 
dividing  the  lateral  ligament  suffidently  far  for  the  os  cmlcia  to  becov 
visible  behind  the  astragalus,  the  Surgeon  ia  to  aaw  through  the  s 
calcis  in  the  line  of  the  heel,  and  remove  the  foot»  taking  off,  iste- 
quently,  the  ends  of  the  tibia  and  fibula. 

Dr.  Eben  Watson,  after  having  made  the  heel  flap,  prefers  to  siv  (£ 
as  much  of  the  os  calcis  as  he  wants  to  save  before  goiag  further;  W; 
there  is  an  objection  to  this  practice,  for  I  have  kno%m  the  ineisfli 
through  the  bone  to  be  made  too  far  forwards  into  the  astragalo-ol* 
canean  joint,  and  a  second  slice  have  to  be  removed.  Dr.  Wstns 
adopts,  also,  Pirrie's  practice  of  dividing  the  tibia  and  fibula  witbott 
previous  disarticulation  of  the  foot  (Figs.  556  and  557.) 

Fio.  557. 


Stump  alter 
PirogolTf  ampoii- 


Firogoff'0  aniputatiun.    Division  of  malleoli.    T.  Smitli. 

Wien  this  method  is  employed  the  Surgeon  should  make  a  more 
oblique  aection  of  the  os  calcis  from  below  backwards. 

I  look  upou  Pirogoff's  amputation  as  a  very  good  one,  for  it 
yields  an  excellent  stump  (Fig.  658) ;  it  ought  always  to  be  preferred 
to  Syme's  when  the  os  calcis  is  sound.  Should  the  bone  be  found  at  the 
time  of  the  operation  to  be  bad  it  must  be  taken  away,  the  operatioo 
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being  made  into  a  Syme's ;  bat  when  the  bone  is  gfiood  it  appears  to  be 
a  gprave  error  to  take  away  what  makes  so  good  a  point  of  support  to 
the  body. 

Hancock  records  fifty-eight  cases  of  this  operation,  as  performed  by 
British  Surgeons.    Five  only  died,  or  9  per  cent. 

Amputation  of  the  toes  may  be  performed  in  the  same  way  as  that  Ampatation 
of  the  fingers  before  described,  equal  care  being  observed  not  to  inter-  *'  *°®  ****•' 
fere  with  the  plantar  surface  of  the  foot.     In  amputating  the  great  or 
little  toes  the  same  oval  flaps  should  be  made  as  were   recommended 
in  amputation  of  the  thumb  and  little  finger  (page  567) ;  they  should 
always  be  large,  as  much  skin  being  saved  as  the  case  will  allow. 

Stumps,  and  their  Morbid  Conditions. 

A  good  stump  is  a  desirable  thing  to  secure,  although,  in  order  to  ob-  Stnmpi  and 
tain  it,  in  no  operation  of  amputation  is  it  of  such  importance  as  to  justify  *J*^  morbid 
any  increased  risk  to  life  being  incurred ;  many  of  the  most  promising  ' 
stamps  after  an  amputation  often  turn  out  badly,  and  the  least  pro- 
mising end  well ;  the  result  more  probably  depending  upon  their  subse- 
quent dressing  tiian  on  the  condition  of  the  flaps  at  the  time,  it  being 
quite  certain  that  bad  dressing  may  destroy  the  best  stamps  and  good 
dressing  make  the  bad  good. 

A  conical  stump  is   always  regarded  as  a  bad  one,  and  yet   most  Conical 
thigh  and  arm  (single  bone)  stumps  become  conical  by  time,  the  soft  stumps, 
parts  and  muscles  wasting,  except  in  very  fat  subjects.    When  double 
bones  exist  this  evil   is  rarely  seen,  nor  in  amputations  at  the  joints. 
Knee-  and  elbow-joint  stumps  and  PirogofPs  are  the  best  we  see. 

A  stump  that  looks  well  after  an  operation,  with  a  mass  of  muscle  CondiUoa  of 
covering  it  in,  will  undergo  a  change ;  the  mnscles  will  degenerate,  the  P***"  *"» 
muscular    fibres  losing    much   of  their  characteristic   features,  and  '  '""**' 
turn    into  flbro-cellular   tissue,  and   when   fat  is   deposited  in  this 
tissue  a  good  stump  is  left.    The  end  of  the  bone  will  become  rounded 
off,  and  its  medullary  canal  filled  np;  the  nerves  of  the  stump  will 
be  to  a  degree  bulbous,  but  only  painful  when  involved  in  the  cuta* 
neons  cicatrix  or  deeper  parts  binding  the  soft  parts  to  the  bone. 

At  times,  however,   stumps   grow,   and  thus   by  increase  of  bone  Growth  of 
become  conical.      In  the  amputations  of   childhood    this   condition  J|^ '**?'*•  ^^ 
must  be  looked  for ;  in  the  leg  it  is  best  seen,  for  it  so  happens  stamps! 
that  the  shafts  of  bones  grow  most  where  they  come  in  contact 
with  the  larger  epiphyses,  and  in  the  leg  the  one  entering  into  the 
knee-joint  is  a  large  one.    In  the  case  of  a  boy,  set.  7,  whose  leg  I 
had  to  amputate  just  below  the  knee,  with  some  made-up  skin  flap, 
for   a  compound  fracture,   I    have    had  to  take  away  on  two  occa* 
sions,  at  intervals  of  three  years,  two  pieces  of  bone  at  least  an  inch 
long,  purely  from  the  gprowth  of  the  bone  during  childhood,  and  it 
was  interesting    to   notice    that    the   tibia   on  both  occasions  had 
grown  twice  as  much  at  least  as  the  fibula;  indeed  in  my  second 
operation  I  never  touched  the  fibula. 

PainfU  Btamps  are  most  distressing;  they  are  commonly  caused  by  Painftal 
some  increase  in  the  bulbous  condition  of  the  divided  nerve,  the  nerve  •tamps, 
being  included  in  the  cicatrix  or  pressed  upon  by  the  bone,  and  under 
such  circumstances  a  cure  is  readily  effected  by  the  removal  of  the 
bulbous  nerve.    But  in  others  the  extreme  pain  seemi  to  be  due  to 
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Necrotii  of 
hone  of 
stamp. 


hypeneiiheiia,  wWeh  it  often  called  hjvterieal,  tiie  tBgkteikta^rf  ! 
the  end  of  the  ttmnp  being  inilleient  to  eanao  pain  fljing  iiptki  itaBf 
mnd  cooTnlnTe  twitehings  of  the  limb.     In  tneae  cams  opqitiw' 
terference  is  nseleei,  bat  the  general  eoodliioa  of  tiie  body  «■ 
aifocimted  with  this  aif ection  reqoirae  mttontioii ;  timifit  en  i^nf 
reqaired,  with  local  toothing  anodyne  appUcntloiU!,  noeh  aa  baUw^ 
opium,  or  itramoninm  ointmenti»  fte. 

Vecroiia  of  the  itnmp  ii  a  oommon  conditioo  ;  it  ia  often  dMtota 
great  a  leparation  of  the  perioateom  from  th<&  bone  at  the  timt  at  At 
operation  from  the  fbrdble  traction  of  the  llnpa  backwudii  ni  rt 
times  to  a  cUstinct  endostitis  of  the  ^vided  bone  (oateo-mjdi^.  b 
the  former  caie  the  necroris  is  limited,  and  will  probably  shov  M 
only  as  a  ring  of  bone  which  may  come  away  by  itaelf  or  be  iwaiwi 
In  the  latter  more  or  less  of  the  shaft  of  the  bone  dies  and  suboeqii^ 
exfoliates,  the  periosteam  ibrming  a  new  casinir  or  sbenth  of  boHa 
supply  the  dead  bone's  place,  as  in  eases  already  deacribed  in  the  ^flv 
on  ottitis.  The  largest  seooestrnm  I  was  ever  called  upon  to  rmm 
from  a  stamp  was  from  toe  divided  f emor  of  a  man  whose  k|  I 


Necrosis  of  a  stump. 

amputated  for  disease  of  the  knee-joint  consecotivc  to  acute  neenm 
of  the  whole  tibia.  The  femur  became  inflamed  by  endostitis  after 
the  amputation  of  the  tibia,  and  ended  in  endost^l  necrosis.  The 
sequestrum  was  five  inches  long.  I  drew  it  out  of  the  end  of  the  stump 
some  months  after  the  amputation,  and  an  excellent  stomp  wu 
left.  I  have  had  also  a  like  case  uuder  care,  necrosis  of  ths 
stump  following  amputation  for  acute  necrosis  of  the  tibia  extending 
into  the  knee-joint,  in  a  child  about  six  years  old.  The  stump  united 
after  the  operation  by  primary  union,  but  the  bone  subsequently 
appeared  in  the  wound  as  a  necrosed  mass,  this  change  being  attended 
with  slight  constitutional -disturbance.  In  exceptional  cases  the  soft 
parts  slip  away  from  the  bone  and  retract  as  a  whole,  the  bone  suddenly 
perforating  some  inches  (Fig.  669);  in  such  the  periosteum  is  gene- 
rally at  fault,  that  covering  the  bone  becoming  inflamed  and  dying, 
the  soft  parts  about  it  losing  their  attachment  and  retracting,  and  the 
bone  deprived  of  its  periosteum  projecting  from  between  the  flaps  as 
a  dead  or  dying  bone  (periosteal  necrosis).  Under  these  circumstances 
the  stump  must  be  re-opeued  and  the  end  of  the  bone  removed 
high  up. 
In  India  Sir  Joseph  Fayrer,  late  of  Calcutta,  tells  us  ('  Gin.  Surg./ 1866) 
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that  this  osteo-myelitis  of  the  ends  of  stamps  is  a  common  affection,  and  Osteo- 

is  often  attended  with  severe  constitutional  symptoms,  such  as  are  well  ^|5!^^* 

known  to  accompany  all  cases  of  acute  endostitis  with  or  without  ampu-  unpatation. 

tation.    He  regards  the  affection  as  so  serious  that  he  advocates  the 

re-amputation  of  the  limb  above  the  next  joint  as  soon  as  the  earliest 

symptoms  of   systemic  infection   appear,  blood-poisoning  being  the 

chief  danger  of  the  disease.    '*  The  proper  time,"  Fayrer  writes,  '*  for  FMyrer't 

amputation  in  cases  of  diffused  osteo-myelitis  is  as  soon  as  possible  ^^c^*- 

after  you  have  ascertained  that  the  bone  is  affected ;  and  the  mode  of 

arriving  at  this  knowledge  is  simply  the  passage  of  a  long  probe  down 

the  medulla.    Should  it  impinge  on  healthy  and  bleeding  medulla  near 

the  surface,  you  may,  if  the  constitutional  symptoms  permit,  wait  and 

see  if  nature  is  about  to  limit  the  suppuration  and  throw  oft  the 

diseased  bone,  which  is  a  rare  result.    Should  it  pass  well  up  the  bone, 

its  whole  death  is  certain.     In  cases  of  incipient  inflammation  the 

medulU  will  be  found  protruding  like  a  fungus  from  the  central  cavity, 

and  the  bone  surrounding  it  exposed  to  a  greater  or  lesser  extent ;  at  a 

later  period  the  end  of  the  medulla  is  found  already  dead,  blackened, 

and  encrusted,  but  within  it  is  a  putrid  mass  of  bone,  debris,  and  pus. 

In  the  former  stage  you  can  watch  the  progress  of  the  case.    In  the 

latter  interference  is  immediately  necessary,  and  that  I  fear  can  be 

nothing  short  of  amputation,  either  about  the  next  joint,  or  perhaps  in 

a  young  subject  at  the  epiphysis.    The  condition  of  the  soft  parts  must 

not  deceive,  the  condition  of  the  bone  and  the  constitutional  symptoms 

must  be  the  guide  as  to  the  time  and  necessity  for  operation."    I  have 

made  this  longextract  from  Sir  Joseph  Fayrer's  paper  because  it  is  through 

him  that  in  recent  times  the  subject  has  been  brought  prominently 

under  notice.  Longmore  and  Holmes,  however,  in  this  country  have  ably 

dwelt  upon  it»  and  Boux,  of  Toulon,  made  it  the  subject  of  a  special 

report. 

In  acute  cases  there  can  be  little  doubt  as  to  the  wisdom  of  the 
practice  suggested ;  they  are  not,  however,  in  English  practice  of  gpreat 
frequency,  the  cases  of  necrosis  of  stumps  being  generally  of  a  more 
chronic  or  subacute  kind,  whether  of  periosteal  or  endoeteal  origin,  and 
not  requiring  such  active  treatment. 

Aneurismal  enlargement  of  the  arteries  of  a  stump  has  been  described  Anevmmiil 
by  Erichsen  on  Cadges  authority ;  it  is  an  accidental  association.  enUryemeat 

Cancer  may  alio  attack  a  stump.    In  December,  1871, 1  removed  the  J^S^I* 
leg-stump  of  a  man,  est.  68,  for  extensive  cancerous  disease  of  one  year's 
standing,  which  attacked  the  cicatrix  that  had  been  formed  fifty -four  ^^^"  ®' 
years  (tide  Fig.  19).  In  this  case  amputation  of  both  legs  had  been  per-  •"""?• 
formed  for  gangrene  of  the  bone  when  the  patient  was  a  child  four  yean 
old. 
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Abdomen,  injancs  of,  i,  578 ;  contu- 
eions  of,  i,  573 ;  diugnosis  in,  i,  574; 
penetrating  wonnils  of,  i,  582; 
gunshot  wounds  of,  ii,  528 ;  tap- 
ping, i,  598. 

Abdohinaii  pabibteb,  wounds  of,  i, 
582. 

Abdominal  tibctera,  wounds  of,  i,  683, 
586  ;  protrusion  of,  i,  584. 

Abnormal  anus,  i,  587. 

AB8CB88,  i,  19 ;  alveolar,  i,  561 ;  anal, 
i,  658  ;  in  bono,  ii,  486 ;  in  brain,  i, 
222;  of  breast,  ii,  237;  frocal,  i, 
567 ;  lumbar,  i,  278 ;  spinal,  i,  278 ; 
perineal,  ii,  126 ;  of  tongue,  i,  500 ; 
of  prostate,  ii,  68 ;  of  joints,  ii,  426 ; 
about  joints,  ii,  478 ;  Hilton's 
method  of  opening,  i,  22. 

Abscess,  kniee,  i.  21 ;  on  opening,  i,  22. 

Absorbent  inelammation,  i,  184. 

Abscission,  i,  364. 

Accommodation  i,  294 ;  diseases  of,  i, 
296. 

Acetabulum,  fracture  of,  ii,  393  ;  im- 
paction of  femur  in,  ii,  293. 

Acromion,  frai-ture  of,  ii,  376. 

Actual  cautery,  i,  410. 

Acupressure,  i,  408. 

Adams's  operation  on  hip,  ii,  447. 

Adenitis,  i,  18-4. 

Adenoma,  i,  113,  138 ;  of  breast,  ii, 
240 ;  cystic,  ii,  247 ;  statistics  of, 
ii,  240. 

Adhesion,  primary,  i,  9;  secondary,  i, 
11. 

Adhesions  of  iris,  i,  316 ;  of  labia,  ii, 
224 ;  peritoneal,  ii,  273. 

Adipose  tumours,  i,  101. 

Air  in  teins,  i,  176. 

Ant  FA88AOES.  foreign  bodies  in,  ii,  19 ; 
wounds  of,  ii,  16 ;  operations  on,  ii, 
29. 


Albuminuria,  ii,  76;  with  shock,  i, 
249. 

Allarton'b  operation  for  stone,  ii, 
116. 

Alveolar  abscess,  i,  660. 

Amaurosis,  i,  323. 

Ametropia,  i,  294. 

Amputation  in  joint  disease,  ii,  462, 
471. 

Amputation,  ii,  643 ;  mortality  of,  ii, 
547 ;  of  the  thigh  for  diseases  of 
knee,  ii,  570 ;  causes  of  death  in, 
ii,  548 ;  when  demanded,  ii,  549 ; 
different  varieties  of,ii,  549;  instm- 
I  ments  required  in,  ii,  551 ;  position 

I  of  assistants  in,  ii,  553 ;  flap  opera- 

tion, ii,  550 ;  its  history,  ii,  544  ; 
circular  operation,  ii,  544 ;  value 
of  splints  after,  ii,  555 ;  Teale's,  ii, 
560;  Garden's,  ii,  561;  mixed 
form,  ii,  561 ;  at  shoulder-joint,  ii, 
564;  of  arm,  ii,  565;  mt  elbow- 
joint,  ii,  56&;  of  forearm,  ii,  566; 
of  thumb  and  fingers,  ii,  666 ;  mt 
wrist-joint,  ii,  566;  of  hip-ioint, 
ii,  568;  of  thigh,  ii,  570;  at  knee- 
joint,  ii,  571 ;  of  leg,  ii,  672 ;  of 
foot,  ii,  572 ;  in  gangrene,  i,  89 ;  in 
gunshot  injuries,  ii,  584;  in  com- 
pound fractures,  ii,  864 ;  dreiting 
stump  after,  ii,  556. 

Amussat's  operation,  i,  680. 

Anastomosis,  aneurism  by,  i,  440. 

Ankylosis  of  hip,  ii,  444;  of  knee,  ii, 
451. 

Anjesthetics,  action  of,  ii,  636;  rnlee 
for  administration  of,  ii,  687 ;  valae 
of,  as  aids  to  diagnosis,  ii,  640 ;  im- 
provements in  practice  dne  to^  ii, 
540. 

Anjbbthbsia,  local,  ii,  642. 

Ansl'b  operation  formneariim^U4ai.« 
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AXEXTBISM,  i,  418 ;  diffused,  i,  419 ; 
dissecting,  i,  419;  traumatic,  i, 
435;  false,  i.  418;  trae,  i,  418; 
Taricose,  i,  438 ;  rapture  of,  i,  422 ; 
spontaneous  cure  of,  i,  420;  by 
anastomosis,  i,  440;  fusiform,  i, 
419 ;  arterio- venous,  i,  437 ;  cirsoid, 
i,  440 ;  special,  i,  445 ;  treatment 
of.  i.  424. 

Anbitbibm  nbbdle,  i,  447. 

Akbubismal  yasix,  i,  438. 

Anbubismal  bag,  relations  of,  to  arterv, 
i,  418. 

Akqbiolbuoitis,  i,  184. 

Animal  poisons,  i,  67. 

Anatomical  tubbbolb,  i,  67. 

Anqulab  cubyatubb  of  spine,  i, 
277. 

Akklb-joint,  dislocations  of,  ii,  348; 
diseases  of,  ii,  438 ;  suppuration  of, 
ii,  464;  excision  of,  ii«  464;  am- 
putation at,  ii,  572. 

Ankulab  btbiottjbb,  ii,  123. 

Aktibbftio  liqatubb,  i,  402 ;  ii,  558. 

Antiseptic  tbeatment  of  wounds, 
ii,  556. 

Antbum,  diseases  of,  i,  519,  522 ;  sup- 
puratiou  of,  i,  547. 

Antyllus,  opeuation  of,  for  aneurism, 
i,  433. 

Anus,  artificial,  i,  680;  abnormal  anus, 
i,  587;  diseases  about,  i,  654; 
fistula  about,  i,  658;  painful  ulcer 
of,  i,  656 ;  pruritus  of,  i,  673. 

AOBTA,    abdominal    ANEURISM     of,   i, 

448 ;  ligature  of,  i,  449 ;  compres- 
sion of,  i,  449. 

Aphasia  after  bead  injury,  i,  211. 

Abachnitis,  i,  221. 

Abachnoid  cysts,  i,  216. 

Aphthous  stomatitis,  i,  493. 

Apn(BA,  ii,  42. 

Abch,  palmab,  wounds  of,  i,  462. 

Abm,  amputation  of,  ii,  565. 

Abbest  of  inflammation  by  ligature 
of  artery,  i,  24. 

Abbows,  wounds  from,  i,  149. 

Abtbbibs,  diseases  of,  i,  413 ;  inflam- 
mation of,  i,  413 ;  atheroma  of,  i, 
414 ;  injuries  of,  i,  397 ;  torsion 
of,  i,  401 ;  statistics  of,  i,  410 ;  liga- 
ture of,  i,  445 ;  general  rules  for 
the  ligature  of,  i,  44^;  occlusion 


of,  i,  402 ;  sabcntaneons   rnptore 

of,   i,  403;  hsdmorrhaffe  from,  i, 

398. 
Abtbbitis  and  athbboma,  i,  413. 
Abtbbial  PYiBMiA,  i,  59,  417. 
Abtifigial  anus,  i,  680. 
Abtifioial  PUPiL,*i,  352. 
Abtifigial  bespibation,  ii,  44. 
Abthbitis  ostbo-,  ii,  476. 
Abticulab  ends  of  bones,  disease  of, 

u,425. 
Asphyxla,  ii,  42. 
AsPiBATOB  in  abscess,  i,  23. 

ASTBAaALO-GALCANBAN  JOIKT,  dislo- 
cation of,  ii,  352. 

ASTBAQALUS,  dislocation  of,  ii,  354; 
fracture  of,  ii,  416;  excision  of, 
ii,  464. 

Athbboma,  i,  415. 

Atlas,  disease  of,  i,  278 ;  dislocation  of, 
i,  269. 

Atbophy  of  bone,  ii,  510 ;  of  muscle, 
ii,  287. 

Atbopine  in  iritis,  i,  316. 

Aural  polypi,  i,  386. 

Auricle,  maltbrmations  of,  i,  375 ; 
tumours  of,  i,  376. 

Axillary  abtsry,  ligature  of,  i,  457. 

Back,  injuries  of,  i,  259 ;  sprains  of,  i, 
273. 

Base  of  skull,  fractures  of,  i,  201. 

Balanitis,  ii,  168. 

Bandaoe,  spica,  i,  625 ;  suspensory,  ii, 
194 ;  immoveable,  ii,  365. 

Barbadoes  leg,  i,  179. 

Basedow's  disease,  i,  190. 

Bayarian  immoyeablb  flannel  splint, 
ii,  366. 

Bedsores,  i,  35. 

Bellocq's  instrument  for  plugging 
nose,  ii,  4. 

Bendino  of  bones,  ii,  357. 

Biceps  tendon,  rupture  of,  ii,  285. 

Bites,  serpent,  i,  68. 

Bladder,  diseases  of,  ii,  54 ;  rupture 
of,  i,  581 ;  irritable,  ii,  54 ;  in 
women,  ii,  235;  inflammation  of, 
ii,  57 ;  sacculated,  ii,  57  ;  washing 
out,  ii,  59;  ulceration  of,  ii,  60; 
tumours  of,  ii,  62;  cancer  of,  ii, 
64;  atony  of,  ii,  65;  tubercular 
disease  of,  ii,  61;  paralysis  of,  ii,  65 ; 
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stone  in,  ii,  75 ;  fordgn  bodies  in, 
ii,  121 ;  malformations  of,  ii,  161 ; 
gunshot  wounds  of,  ii,  530;  on 
puncturing  bladder,  ii,  152. 

Bleeding,  i,  482 ;  in  head  injuries,  i, 
223 ;  in  wound  of  lung,  ii,  37. 

Blbphabophymosis,  i,  337. 

*  Bloc,  bbduction  en/  i,  627. 

Blood  FOisoNiNOy  i,  53;  prevention 
of,  i,  63. 

Blood  tumoubs  of  scalp,  i,  195. 

Blood  otsts  in  skull,  i,  216. 

Bodies,  loose,  in  joints,  ii,  471 ;  in 
bursse,  ii,  294 ;  in  ganglion,  ii,  297, 
474. 

Boils,  i,  166;  Delhi,  i,  168. 

Bone,  atrophy  of,  ii,  509 ;  abscess  of, 
ii,  483-6 ;  contusions  of,  of  skull,  i, 
198;  diseases  of,  ii,  479;  inflam- 
mation of  ii,  480-4 ;  elongation  of, 
from  inflammation,  ii,  510;  frac- 
tures of,  ii,  356 ;  hypertrophy,  ii, 
509;  caries  of,  ii,  ^7;  necrosis 
of,  ii,  482, 491 ;  sclerosis  of,  ii,  483 ; 
tumours  of,  ii,  499 ;  diagnosis  of, 
ii,  507;  pulsatile  tumours  of,  ii, 
508 ;  cysts  in,  ii,  509 ;  hydatids  in, 
ii,  509. 

Bowel,  internal  strangulation  of,  i, 
594 ;  ruptured,  i,  578. 

Brachial  abtebt,  ligature  of,  i,  459. 

Beain,  bruised,  i,  207 ;  concussion  of, 
i,  207;  compression  of,  i,  216; 
hernia  of,  i,  220 ;  inflammation  of, 
i,  221;  suppuration  of,  i,  222; 
wounds  of,  i,  220. 

Bbain  and  its  membsanbs,  injuries 
of,  i,  212. 

Bbasdob's  ofebation,  i,  433. 

Bbeast,  diseases  of,  ii,  235;  hyper- 
trophy of,  ii,  242;  engorgement 
of,  ii,  235;  inflammation  of,  ii, 
236;  abscess  of,  ii,  237;  sub- 
mammary abscess  of,  ii,  238; 
chronic  induration  of,  ii,  239 ;  the 
irritable,  ii,  239 ;  tumours  of,  ii, 
239 ;  adenoma  of,  ii,  240;  statistics 
of,  ii,  241 ;  cancer  of,  ii,  243 ;  open 
cancer  of,  ii,  251 ;  statistics  of,  ii, 
246;  colloid  cancer  of,  ii,  247; 
cystic  disease  of,  ii,  247,  249; 
milk  tumour  of,  ii,  250 ;  hydatids 
of,  ii,  251 ;  neyus  of,  ii,  251  j  re- 


tracted nipple  in,  ii,  252;  discharge 
from  nipple  in,  ii,  253 ;  enlarged 
glands  in,  ii,  254;  infiltration  of 
skin  in,  ii,  254;  chronic  eczema  of 
nipple  preceding  cancer,  ii,  253; 
excision  of,  ii,  254. 

Bbeast,  TUMoirBS  of,  diagnosis  of,  ii, 
239. 

Bboad  ligament,  cysts  of,  ii,  261. 

BBONCnOCELE,  i,  189. 

Bbonchotomy,  ii,  29. 

Bbuise,  i,  142. 

Bubo,  in  clap,  ii,  168 ;  in  chancre,  ii, 

174 ;  in  syphilis,  ii,  170. 
Bubonocele,  i,  605. 
Bullets,  varieties,  ii,  515;  extractor, 

ii,  521. 
Bunion,  i,  176. 
BuBNS  AND  SCALDS,  i,  150;  of  larynx, 

ii,23. 
BuBSiE,  diseases  of,  il,  293 ;  of  deep,  ii, 

295;    acute  inflammation   of,  ii, 

478 ;  loose  bodies  in,  ii,  294. 

Cachexia,  i,  6. 

Calcis,  fractures  of,  ii,  416 ;  necrosis 
of,  ii,  496. 

Calculus,  nasal,  ii,  12;  salivary,  i, 
496 ;  in  tonsil,  i,  513 ;  renal,  ii,  52  ; 
prostatic,  ii,  74;  vesical,  il,  81; 
urethral,  ii,  155 ;  in  female,  ii,  119. 

Callous  ulcebs,  i,  29. 

Callus,  provisional,  ii,  369. 

Canalicuu,  obstruction  of,  i,  888. 

Canceb,  i,  116,  138;  scirrhous,  i,  118 1 
medullary,  i,  120 ;  melanotic,  i,  1 21 ; 
osteoid,!,  138;  epithelial,  1,122;  col- 
loid, i,  125 ;  villous,  i,  126 ;  of  lip,  i, 
490;  of  nose,  ii,  9;  of  tongue,  i, 
501 ;  of  tonsil,  i,  514 ;  of  rectam, 
i,  673;  of  bladder,  ii,  64;  of 
prostate,  ii,  75;  of  penis,  ii,  159; 
of  breast,  ii,  243;  of  testicle,  ii, 
208 ;  of  bone,  ii,  505 ;  causes  of, 
i,  126 ;  hereditary  influence  in,  i, 
126;  treatment  of,  i,  127;  bv 
excision,  i,  127;  by  caustics,  i, 
128. 

Cancbuh  obis,  i,  493. 

Cabbolibed  LIQATUBE0,  i,  402;  ii, 
558. 

Cabbuncle,  i,  166 ;  facial,  i,  170,  498. 

Cabcinoma,  i,  116, 139. 
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CaBDSI'b  AlCFUTATTOir,  ii,  661. 

Cabim,  li,  497 ;  caoitic  trettment  of, 
iU498. 

Casotzd  abteby,  comprMtion  o^  i, 
451 ;  ligature  of,  i,  461. 

Cabpus,  dislocation  of,  ii,  886;  dis- 
easef  of,  ii,  469. 

Cabtilaob,  diseases  of,  ii,  248 ;  dislo- 
cation of  inter-articalar,  ii,  848; 
tnmoars  of,  i.  Ill ;  ii,  501 ;  frac- 
ture of  costal,  ii,  87. 

Cabtilaois,  stemo-oostal,  fracture  of, 
ii,87* 

Cabtixaobs,  loose  in  joints,  ii,  471. 

Cabtbation,  ii,  215. 

Catabact,  i,  854 ;  operations  for,  i,  866. 

CaTABAOT  aLA88B8,  i,  862. 

CaTABBH  of  TnCPANTTM,  1,  890. 

Gatabbhal  conjukotiyitib,  i,  802. 
Catout  lioatubb,  carbolised,  i,  402; 

preparation  of,  ii,  558. 
Cathxtbb,  on  passing,  ii,  127;  tying 

in,  ii,  129  ;  Eustachian,  i,  398. 
Cattstics,  i,  128. 
Cautbby,  actual,  i,  410;   galvanic,  in 

piles,  i,  668  ;   in  skin   cancer,  i, 

129 ;  in  ovariotomy,  ii,  277. 

CXLLULAB  MBHBBAN0U8  80BB.  i,  33. 

Cbbtix  FB1COHI8,  fmcturo  of,  ii,  394. 
Chavobb,  ii,  170;  infecting,  ii,  170. 
Chabbon,  or  malignant  pustule,  i,  171. 
Chbloid  TUH0UB8,  i,  158;  of  ear,  i, 
376. 

CHBILOPLASTIC  0PBBATI0K8,  i,  492. 

Chb8T,  injories  of,  ii,  33;  gunshot  in- 
juries of,  ii,  527;  wounils  of,  ii, 
88 ;  of  large  vessels  of,  i,  398. 

Chioob,  i,  183. 

Chilblain,  i,  165. 

Chimkby  bwebp's  cancer,  i,  123. 

Chlobovobm,  ii,  535. 

Chopabt'8  amputation,  ii,  575. 

Chordbb,  ii,  168. 

Choboid,  hypenemia  of,  i,  317. 

CHOBOIDITI8,  i,  318. 

C1CATBICB8,  diseases  of,  i,  156;  division 
of,  i,  156. 

ClOATBIZATION,  1,  11. 
ClBOUMCIBIOV,  ii,  157. 
CIB8OID  AITBUBIBM,  i,  440. 

Citialb's  lithotritt,  ii,  98. 
Clamp,  for  ovariotomy,  ii,  275;   for 
piles,  i,  668. 


Clatxou,  didoeaticm  of»  ii,  821;  fi*^ 

tnre  of,  ii,  874^ 
Claw-likb  mxtrwmiumMj  ii,  SOL 
Clbr  falatb,  ip  504. 
Clotioal  hutobt,  ralae  of,  U  8. 
CUTQBIDBOIOMr,  ii,  227. 
Clitobib,  enlargement  of,  ii,  227 ;  esn- 

cer  of,  ii,  226. 
Cloaob  in  bone,  ii,  481. 
Clotb,  '^actiTe  and  pasaiTa  "  in  aneo- 

rism,  i,  420. 
Cloybb'b  litbotritj  tjriiig<^  ii,  6L 
Clotb-ritgh,  ii,  829. 
Club-foot,  ii,  802. 
CocoTOBAL  JoiVT.  diieise  of,  ii,  440. 
COOOTDTVIA,  ii,  440. 
C^CUM,  abscess  about,  i,  689. 
Cooz'b  opbbatiov  for  stricture,  ii,  135. 
Cokbhbim'b  tuwb  on  inflammatioo, 

i,10. 
Cold  as  an  anaathetic,  ii,  542. 
Cold  ulcbbb,  i,  82. 
Colbb'b  abtbbt  compbbbsob,  i,  428. 
Collapbb,  i,  248;  amputation  in,  u, 

534. 
Collbs'b  fbactubb,  ii,  384. 
Colloid  cancbb,  i,  126. 
Coloboma,  i,  314. 
COLOTOMT,  i,  680. 
Coma,  i,  216. 

COMMIKUTBD  FBACTUBBS,  11,  419. 

Compound  fbaotubeb,  ii,  361-3;  of 
skull,  i,  203. 

Compound  dislocation,  of  shoulder, 
ii,  330;  of  elbow,  ii,  334  ;  of  knee, 
ii,  347;  of  ankle,  ii,  351. 

C0MPBES8ION  in  aneurism,  i,  425. 

C0MPBB88ION  OF  BRAIN,  i,  216;  dia- 
gnosis of,  i,  218 ;  treatment  of,  i, 
225. 

CONCUBBION,  OF  BRAIN,  1,  207 ;  treat- 
ment of,  i,  225 ;  remote  effects  of, 
i,  211 ;  of  spine,  i,  259. 

Condylomata,  i,  672. 

CONOBNITAL  malformations,  ii,  299; 
hydrocele,  ii,  177 ;  tumours,  i,  258; 
cicatrices;  i,  160;  hernia,  i,  632; 
syphilis,  i,  86. 

Conical  cornba,  i,  347. 

CoNJUNCTiTA,Di8EA8B8  OF,  1, 300;  Oper- 
ations on,  i,  344. 

CoNJUNCnriTis,  varieties  of,  i,  302. 

CONTAaiOUB  OPBTBALMIA,  i,  304. 
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COKTIHTTOTTB  STTTUBS,  i,  146. 

CoNTBAOTioN  of  bowel  after  strangnla- 

tioD,  1,  615. 
CONTRECOUP,  i,  209. 

Contusion,  i,  142 ;  of  scalp,  i,  195 ;  of 
chest,  ii,  33 ;  of  arteries,  i,  402. 

CoNvrLSiONS  in  head  injuries,  i,209, 
221. 

CoBACOiD  PROCESS,  fracture  of,  ii,  376. 

Cord,  spermatic,  Taricocele,  ii,  217; 
tumours  of,  ii,  218;  hydrocele  of,  ii, 
177 ;  haematocele  of,  ii,  187. 

Cord,  spinal,  injuries  of,  i,  259. 

Corns,  i,  174. 

Cornea,  infiainniation  of,  i,  307 ;  ulcers 
of,  i,  309;  conical,  i,  347;  opa- 
cities of,  i,  310 ;  tinting,  i,  348 ; 
wounds  of,  i,  311;  operations  on, 
i,  847. 

CoRONOiD  PROCESS  OF  JAW,  f  racture  of, 
i,531. 

CORONoiD  PROCESS  OF  TTLNA,  fracture 
of,  ii,387. 

Cranium,  contusion  of,  i,  198 ;  fracture 
of,  i,  199;  compound,  of,  i,  203; 
fracture  of  base  of,  i,  201 ;  incom- 
plete fracture  of,  i,  211;  ii,  358; 
gunshot  injuries  of,  ii,  523. 

Crepitus  of  fracture,  ii,  360. 

Cripps's  splint,  ii,  403. 

Croup,  ii,  27. 

Curvature  of  spine,  i,  274. 

Cotaneous  cysts,  i,  104. 

Cut  throat,  ii,  16. 

Ctclitis,  i,  318. 

Ctnanche  tonsillaris,  i,  512. 

Cystic  disease  of  breasts,  ii,  247 ;  of 
testes,  ii,  203 ;  of  ovary,  ii,  256. 

Cystine  calculus,  ii,  84. 

Cystitis,  ii,  57. 

Cysts,  as  tumours,  i,  101,  thyroid,  i, 
103 ;  mucous,  i,  103 ;  sublingual, 
i,  495 ;  sebaceous,  i,  104. 

Deaf-mutism,  i,  396. 

Deformities,  ii,  299;  heredity  of,  ii, 

301. 
Delhi  boil,  i,  168. 
Delirium  tremens,  i,  245. 
Dental  caries,  i,  552. 
Dental    irritation,  remote    effects 

of,  i,  550. 
Dental  subgebt,  remarks  on,  i,  534. 


Dbntiqebous  otbts,  i,  520,  639;  tu- 
mours, i,  522. 

Dentine,  secondaby,  i,  551. 

Deposits,  urinary,  ii,  76. 

Depbessed  fbacturk  of  skull,  i,  227 ; 
trephining  for,  i,  228. 

Debmal  OB  desmoid  cysts,  i,  104. 

Diagnosis,  i,  1. 

DiAPHBAGM,  rupture  of,  i,  582. 

Diathesis,  i,  5;  scrofulous,  i,  6;  he- 
morrhagic, i,  6. 

Dieulafoy's  aspirator,  i,  22. 

Diffuse  cellular  inflammation,  i, 
47. 

Diffused  aneurism,  i,  419. 

Digital  compression  of  aneurism,  i, 
425. 

Dilatation  of  stricture,  forcible,  ii, 
131. 

Diphtheritic  conjunctivitis,  i,805. 

Direct  inguinal  hernia,  i,  631. 

Direct  ophthalmoscopic  bxamdta* 
TiON,  i,  289. 

Dislocations,  ii,  316 ;  of  spine,  i,  267 ; 
of  ribs,  ii,  38 ;  reduction  of  old,  ii, 
319;  compound,  ii,  330;  of  clavicle, 
ii,  321 ;  of  scapula,  ii,  323 ;  of  hu- 
merus, ii,  323 ;  of  elbow,  ii,  381 ;  of 
wrist,  ii,  334 ;  of  carpal  bones,  ii, 
835 ;  of  thumb  and  phalanges,  ii, 
336;  of  hip,  ii,  338 ;  of  old  dislo- 
cations of  hip,  ii,  345 ;  treatment 
of,  ii,  342 ;  fracture  and  dislocation 
of.  ii,  345;  of  patella,  ii,  846;  of 
knee-joint,  ii,  347 ;  of  fibula,  ii, 
347 ;  of  foot  at  ankle,  ii,  848 ;  of 
astragalus,  ii,  354;  of  foot  off 
astragalus,  ii,  352  ;  of  tarsal  joints, 
ii,  352 ;  unreduced,  ii,  317 ;  reduc- 
tion by  manipulation  of  hip,  ii, 
342 ;  of  humerus,  ii,  328. 

Dislocation  and  fracture,  ii,  320, 

Dissecting  aneurism,  i,  419. 

Dissection  wounds,  i,  66. 

Distal  ligature,  i,  433. 

DoLBEAU's  perineal  lithotrity,  ii,  116. 

Dorsum  ilii,  dislocation  on,  ii,  889. 

Douche,  nasal,  ii,  3. 

Drainage  tubes  in  abscess,  i,  28. 

Dropsy,  diagnosis  of  ovarian,  ii,  257. 

Drowning,  ii,  43. 

Dry  gangrene,  i,  37,  41. 

Duchennb's  disease,  ii,  288. 
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DuGAS'  GUIDE  io  diagnosis  of  disloca- 
tion of  humerus,  ii,  827. 

DuoDBNUM,  ulceration  of,  i,  152,  220; 
rupture  of,  i,  678. 

DVBA  M ATBB,  injuries  of,  i,  212 ;  in- 
flammation of,  after  ostitis,  i,  224 ; 
blood  outside,  i,  213;  within,  i, 
217. 

DUBHAM '8  tracheotomy  cannla,  ii,  81. 

Dysphagia,  i,  666. 

Eab,  BXTBBiTAX^  affections  of,  i,  875 ; 
malformations,  i,  875;  cutaneous 
affections  of,  i,  876 ;  injuries  of,  i, 
876;  tumours  of,  i,  876;  cheloid 
tumours,  i,  377 ;  hssmatoma,  i,  877. 

Eab,  foreign  bodies  in,  i,  380 ;  polypus 
in,  i,  886 ;  bleeding  frbm,  in  frac- 
tured skull,  i,  209. 

Eab,  middlb,  affections  of,  i,  887;  ca- 
tarrh of,  i,  390. 

Eab-bhtg  holes,  tumours  of,  i,  876. 

EcoHYMOsis,  i,  142. 

Echhtococcits,  i,  183. 

ECTOPION  YE8ICJE,  ii,  161 . 
ECTEOPION,  i,  335. 

Eczematous  flceb,  i,  30. 

Elastic  lioatuee  in  fistula,  i,  662. 

Elbow-joint,  amputation  at,  ii,  665 ; 
excision  of,  ii,  467 ;  dislocation  of, 
ii,  331 ;  compound  dislocations  of, 
ii,  334;  diseases  of,  ii,  441. 

Elbctbic  indicatobs,  ii,  621. 

Eleotbolysis  in  stone,  ii,  91 ;  in  hy- 
datid, i,  600. 

Elbctbo-punctube  of  aneurism,  i,  434. 

Elephantiasis  Arabum,  i,  179;  liga- 
ture of  main  artery  in,  i,  180 ;  of 
scrotum,  ii,  219 ;  Grsecorum,  i,  179. 

Embolism,  i,  416 ;  fat,  in  fracture,  ii, 
861. 

Emigbation  of  leucocytes,  i,  18. 

Emissions,  noctubnal,  ii,  222. 

Emmbtbopia,  i,  294. 

Emphysema,  ii,  35. 

Empyema,  ii,  41. 

Encephalitis  after  injury,  i,  221. 

Encephalocele,  i,  336. 

Encbphaloid  cancee,  i,  120. 

Enchondbomata,  i,  111 ;  of  bone,  ii, 
601. 

Encysted  hernia,  i,  632;  hydrocele,  ii, 
184. 


Endostitis,  ii,  484-8. 

Enobtobis,  ii,  18,  499. 

Entbbogblb,  i,  605. 

Entebo-efiplocbi«e»  i,  605. 

Entbopion,  i,  834. 

Enuclkation  of  eyeball,  i»  863;  of 
tumours,  i,  372. 

Episidykitis,  ii,  191 ;  in  gonorrhoea, 
ii,  168. 

EpiGASTBirTM,  blows  on,  i,  576. 

Epiglottis,  wounds  of,  ii,  17. 

Epilepsy,  trephining  in,  i,  289 ;  after 
injury,  i,  224,  229. 

Epiphysis,  displacement  of,  of  hnme- 
rus,  ii,  878 ;  of  radial,  ii,  889 ;  of 
femur,  ii,  400,  406. 

Epiphysis  oabtilagb,  disease  of,  in 
hip  disease,  ii,  432. 

Epiplogblb,  i,  606. 

Episclbbitis,  i,  811. 

Epispadias,  ii,  161. 

Epistaxib,  ii,  2;  in  head  injuries,  i, 
204. 

Epithblioma,  i,  122 ;  of  bone,  ii,  507 ; 
of  nose,  ii,  6 ;  of  lips,  i,  490 ;  of 
penis,  ii,  159;  of  scrotum,  ii,  220; 
of  rectum,  i,  673 ;  of  tongue,  i, 
500 ;  of  oesophagus,  i,  567. 

Epulis,  i,  515. 

Equinia  or  glanders,  i,  75 ;  mitis,  i,  77. 

Ebectile  tumoue,  i,  441. 

Ebysipelas,  i,  44;  phlegmonous,  i,  47 ; 
pathological  appearances  af  t^r,  i,  4S. 

Eeythema,  i,  52  ;  nodosum,  i,  53. 

Esmabch's  bandaoe,  i,  405. 

Etheb  spbay,  ii,  543. 

Eustachian  catbbteb,  passage  of,  \, 
392. 

Excision  of  joints,  ii,  452;  of  hip. 
ii,  453  ;  of  knee,  ii,  460 ;  of  ankle, 
ii,  464;  of  shoulder,  ii,  465;  of 
elbow,  ii,  467 ;  of  wrist,  ii,  469. 

Exfoliation  of  bone,  ii,  491. 

Exophthalmic  bbonchocele,  i,  189. 

Exostosis,  ii,  490 ;  periosteal,  ii,  501 ; 
cranial,  ii,  499;  of  ungual  pha- 
lanx, ii,  501 ;  statistics  of,  ii,  501 ; 
fracture  of,  ii,  500. 

Extebnal  piles,  i,  662  ;  urethrotomv, 
ii,  133. 

External  meatus,  examination  of,  i, 
378  ;  affections  of  i,  378. 

Extkatasation,  of  blood,  i,  142;  of 


nrDBX. 


591 


urine,  ii,  189;  of  urine  in  children, 
ii,  155. 

EXTBA-CAPSITLAB  FRACTUBE,  ii,  393. 

ExTBACTioK  OP  CATABACT,  i,  356 ;  after 
treatment  of,  i,  362. 

EXTBOVEBSIOK  OF  BLADDBB,  ii,  161. 

Ete,  injuries  and  diseases  of,  i,  286. 

Eyeball,  examination  of,  i,  286 ;  ope- 
rations on,  i,  329;  position  of 
patient  in,  i,  330. 

Eyeball,  rupture  of,  i,  374 ;  extirpa- 
tion of,  i,  303;  protrusion  of,  i, 
365 ;  tumours  of,  i,  372 ;  vascular 
protrusion  of,  i.  368. 

Eyelashes,  malposition  of,  i,  333. 

Eyelids,  diseases  of,  i,  299;  tumours 
of,  i,  332 ;  injuries  of,  i,  300 ;  ex- 
amination of,  i,  286. 

Facial  abteby,  ligature  of,  i,  455. 

Facial  cabbukcle,  i,  170. 

Facial  kbbye,  paralysis  of,  i,  2C4. 

Fjscal  abscess,  i,  589. 

F-KCAL  fistula,  i,  587, 614. 

F^CAL  impaction,  i,  684. 

False  joint  after  fracture,  ii,  371. 

Fabcy,  i,  75. 

Fascia  op  palm,  contraction  of,  ii, 
311. 

Fat  embolism,  ii,  361. 

Fatty  tumoub,  i,  107. 

Fauces,  ulceration  of.  i.  510. 

Feigned  disease,  i,  252. 

Female  genital  obgans,  affections  of, 
ii,  224. 

Female,  stone  in,  ii,  119. 

Femobal  aneubism,  i,  463. 

Fbmobal  abteby,  lijrature  of,  i,  466. 

Femobal  hebnia,  i,  638. 

Femub,  dislo^-ations  of  head  of,  ii,  338 ; 
fractures  of,  ii,  393;  of  neck,  ii, 
394 ;  of  shaft,  ii,  401 ;  of  condyles, 
ii,  406 ;  in  children,  ii,  405 ;  com- 
pound, of,  ii,  407;  separation  of 
epiphysis  of  head,  ii,  400;  of 
trochanter,  ii,  400;  of  condyles, 
ii,  406;  absorption  of  neck,  ii, 
401. 

Feteb,  inflammatory,  i,  15, 19 ;  hectic, 
i,  29 ;  traumatic,  i,  53. 

Fibbin,  excess  of,  in  inflammation,  i, 
16. 

FiBBO-CBLLVLAB  TT7H0UB,  i,  108. 


FlBBO-lCreCULAB  TUVOVB,  i,  110. 
FiBBO-PLASTIO  TUMOUB,  i,  108. 

FiBBOUS  POLYPUS  of  pharynx,  ii,  8. 
FiBBOUs  TUMOUBS,  i,  110;  of  uterns, 

ii,  281. 
Fibula,  dislocation  of  head  of,  ii,  347 ; 

fracture  of,  ii,  411. 
FiNGEBS,  amputation  of,  ii,  667;  con- 
tracted, ii,  311 ;  dislocation  of,  U,  337. 
FiBST  INTENTION,  uuion  by,  i,  9. 
FissuBB  of  anus,  i,  656. 

FiSSUBBD  PALATE,  i.  504. 

Fistula,  i,  25 ;  anal,  i,  658 ;  fsBcal,  i, 
587 ;  salivary,  i,  497 ;  urinary,  ii, 
140;  vaginal,  ii,  230;  vesioo- 
intestinal,  ii,  61. 

Flap  amputation,  ii,  554. 

Flat  foot,  ii,  310. 

Flexion  in  aneubism,  i,  429 ;  in  re- 
duction of  dislocation  of  hip,  ii, 
342. 

Fluctuation,  i,  20. 

Foot,  fractures  of,  ii,  416 ;  dislocation 
of,  ii,  336. 

FOBCEPS,  artery,  i,  406 ;  bone,  ii,  496 ; 
bullet,  ii,  521 ;  lion,  i,  524 ;  pha- 
ryngeal, i,  570 ;  tooth,  i,  664. 

FoBCiBLB  taxis,  i,  617. 

FoBEABM,  amputation  of,  i,  566;  frac- 
tures of,  ii,  383 ;  compound,  of,  ii, 
389. 

FoBEiON  BODIES  in  nose,  ii,  6;  in 
pharynx  and  oesophagus,  i,  669 ;  in 
air-passages,  ii,  18 ;  in  bladder,  ii, 
121 ;  in  rectum,  i,  653 ;  in  stomach 
and  intestines,  i,  589. 

Fbactubes,  ii,  356;  incomplete,  ii,  367 ; 
impacted,  ii,  358 ;  diagnosis  of,  ii, 
359;  prognosis,  ii,  361 ;  treatment 
of  simple,  ii,  361 ;  in  insane,  ii,  868 ; 
of  compound,  ii,  363;  repair  of, 
ii,  369 ;  delayed  union  in,  and  un- 
united, ii,  370;  deformity  after, 
ii,  372;  complicating  joints,  ii, 
864, 418 ;  extravasation  in,  ii,  417 ; 
comminution  of  bone  in.  ii,  419 ; 
spontaneous,  ii,  858 ;  fat-embolism 
in  fracture,  ii,  361. 

Fbactubes,  special,  of  nose,  ii,  878 ; 
of  skull,  i,  199 ;  of  base  of  skull,  i, 
201 ;  compound,  of  skull,  i,  208 ; 
of  spine,  i,  267 ;  of  clavicle,  ii,  874 ; 
of  scapula,  ii,  876;  of  homenis. 
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ii,  877 ;  of  radias  mnd  ulna,  ii,  883 ; 
compound,  of  arm,  ii,  889  ;  of 
metacarpal  bones,  ii,  888 ;  of  pba* 
langes,  ii,  388;  compound,  ii,  390  ; 
of  lower  extremity,  statistics  of, 
ii,  861,  394 ;  of  pelvis,  ii,  891 ;  of 
femur,  ii,  394  ;  of  leg,  ii,  411 ;  of 
patella,  ii,  408;  of  foot,  ii,  416; 
Vnnshot  fractures,  ii,  531 ;  splints 
in,  ii,  363*5 ;  immoveable  splints, 
ii,  365;  Colles's,  ii,  384;  Pott's, 
ii,  412. 

Fbactubb  bed,  ii,  864. 

Fbaotubb  of  exostoses,  ii,  500. 

Feovtal  sinus,  diseases  of,  ii,  13; 
fracture  of,  ii,  2;  enostosis  of,  ii, 
13,499. 

Fbobtbitb,  i,  165. 

FirLHIKATINO  GLAUCOMA,  1,  822. 

Fumigation,  mercurial,  i,  84. 
Fungus  poot  of  India,  i,  172. 

FUBIVOBM  ANBUBI8M,  i,  419. 

FuEUNCULUs,  or  boil,  i,  166. 

FUBIBLB  CALCULUS,  ii,  85. 

Qag,  i,  505. 

Galactocele,  ii,  250. 

Gall-bladdeb,  rupture  of,  i,  581. 

Gall-duct,  rupture  of,  i,  581. 

Galvanic  cauteby,  in  fistula,  i,  662  ; 
in  cancer,  124,  129 ;  in  Uffivus,  i, 
443 ;  in  piles,  i,  668. 

Qalvano-punctcbb  in  uneurism,  i,  434. 

Ganglion,  ii,  296 ;  diffused,  ii,  297. 

Ganobene,  ausmie,  i,  36;  static,  i, 
36 ;  traumatic,  i,  36 ;  after  liga- 
ture, i,  37  ;  hospital,  i,  42 ;  senile, 
i,  37. 

Oastbotomy  and  Gastbostomy,  i,  591. 

Gbnito-ubinaby  obgans,  injuries  and 
diseases  of,  ii,  155;  mallormationa 
of,  ii,  161  ;  development  of,  ii,  176. 

Genitals,  female,  affections  of,  ii, 
224;  wounds  of,  ii,  224;  foreign 
bodies  in,  ii,  22-i- ;  adherent  labia, 
ii,  224 ;  vulvitis,  ii,  225 ;  noma, 
ii,  225  ;  labial  cysts.  &c.,  ii,  225 ; 
labial  tumours,  ii,  225 ;  imperforate 
hymen,  ii,  226;  double  vagina,  ii, 
227  ;  vaginal  tumours,  ii,  227. 

Genuflexion  in  popliteal  aneurism,  i, 
429. 

Glansebs,  i^  75. 


Glaitds,  inflammation  of;  i»  18^ 
GlANDULAB  TUMOUBg,  i,  113. 

Glaucoma,  i,  320. 

Gleet,  ii,  166. 

Glioma,  i,  136. 

Glossitis,  i,  499. 

Glottis,    foreign   bodies   in,  ii,   19; 

scalds  of,  ii,  28. 
Gluteal  anbubibm.  lig^atore  of  inter 

nal  iliac  in,  i,  465. 
GoiTBE,  i,  189 ;  exophthalmic^  i,  190, 

370. 
Gonobbhcea,   ii,   165;    in    female,  ii, 

166 ;  complications  of,  ii,  168. 
Gobdon's     splint    for    fracture    of 

radios,  ii,  386. 
Gbafting-bkin,  i,  160. 
Gbanulations,  i,  11* 
Gbaybl,  ii,  76. 

Gbben-stick  fbactubb,  ii,  357. 
Gbitti's  amputation,  ii,  670. 
Gbowth,  arrest  of,  after  fractnre,  ii, 

373. 
GUINEA-WOBM,  i,  182. 
Gumboil,  i,  561. 
Gum  and  chalk  splint,  ii,  363. 
Gummata,  i,  86. 

Gums,  affections  of,  i,  515,  562. 
Gunpowdeb,  burns  from,  i,  152. 
Gunshot  injubies,  ii,  515  ;  shock  in, 

ii,    518 ;  hsemorrhage  in,  ii,  519  ; 

of  bead,  ii,  523 ;  of  face,  ii,  530 ;  of 

chest,  ii,  527  ;   of  heart,  ii,  528 ; 

of  abdomen,  ii,  528 ;  of  intestines, 

ii,     529  ;    of    bladder,    ii,    530; 

fractures  from,  ii,  531 ;  of  upper 

extremity,  ii,    532  ;    of  lower,  ii, 

532  ;  amputation  in,  ii,  534. 
Gustatoby  nebvb,  division  of,  i,  504. 

HEMATOCELE,  ii,  187 ;  of  the  cord,  ii, 

189. 
HjEMATOMA  AUBI8,  1,  877. 
Hjematubia,  ii,  49. 
UjuMOBBHAge,  i,  403;    secondary,  i, 

413  ;  summary  of  its  treatment,  i, 

413;  urethral,  ii,  60;  vesical,  ii, 

50 ;  rej^al,  ii,  49. 
HfMOBB^GIC  DIATHESIS,  i,  6. 

Hemobbhoids,  i,  662. 
Hemostatics,  i,  400. 
Hemothobax,  ii,  41. 

HAINSBX'B  UABELIP  TBU6S,  i,  488. 
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Iaioiohd's  BFLorrfor  frActure  of  jaw, 
i,638. 

Iakoogk's  opbbatiov  od  foot,  ii,  577. 

Iakd,  amputations  of,  ii,  566. 

Iaxqtvq,  ii,  44. 

Iabbup,  i,  485 ;  satnre,  i,  146. 

Ibadaghb  after  injury,  i,  198. 

Ibad,  injuries  oi,  i,  195 ;  conclusions 
on,  i,  233 ;  gunshot  wounds  of,  ii, 
523. 

Ibabt,  wounds  of,  i,  897  j  gunshot 
wounds  of,  ii,  528. 

Ibat  nr  ihflammatiob,  i,  14. 

iBOnC  FBVBB,  i,  64. 

Ibbbia,  diagrams  of,  i,  601 ;  abdomi- 
nal, i,  603;  irreducible,  i,  607; 
obstructed,  i,  608 ;  inflamed,  i,  609 ; 
strangulated,  i,  611 ;  pathological 
changes  in,  i,  613 ;  treatment  of,  i, 
615;  labial,  ii,  225;  multiple,  i, 
626 ;  displaced,  i,  627 ;  inguinal, 
1, 631 ;  femoral,  i,  638 ;  obturator,  i, 
641 ;  umbilical,  i,  642 ;  other  forms 
of,  i,  648 ;  radical  cure  of,  i,  635. 

Ibbkia,  cBbbbbi,  i,  220;  testis,  ii,  2(Xk 

Ibbkiotomy,  i,  619. 

[BBPB8  PBBPTTTIALI8,  ii,  169. 
Iby'b  AKPITTATIOK,  ii,  574. 

[ilton's  mbthod  of  opening  abscess, 
i,  22. 

[IP-JOIVT,  amputation  at,  ii,  568; 
disease  of,  ii,  429 ;  diagnosis  of,  ii, 
432;  pathology  of,  ii,  430;  treat- 
ment of,  ii,  443,  453 ;  suppuration 
of,  ii,  434;  removal  of  necrosed 
bone  from,  ii,  453 ;  excision  of,  ii, 
453 ;  division  of  neck  of  femur  in 
disease  of,  ii,  447 ;  dislocation  of, 
ii,338. 

Todgkik's  DI8BABB  of  glauds,  i,  187. 

[olt'b  silatob,  ii,  131. 

LoBirs,  i,  104. 

[OSPITAL  aANOBBVB,  i,  42. 
[OirSBMAID's  XHBB,  ii,  293. 

[ncBBUS,  dislocation  of,  ii,  323 ;  sta- 
tistics of,  ii,  324 ;  reduction  of,  ii, 
328 ;  unreduced  dislocations  of,  ii, 
830;  fracture  and  dislocation  of, 
ii,  330 ;  compoundi  dislocation  of, 
ii,  331 ;  fVacture  of,  ii,  377 ;  com- 
pound, of,  ii,  889;  impacted,  of 
neck,  ii,  878. 

!lTirTBBIAK  CHAKCBB,  ii,  170. 
TOL.  II. 


Hubtbe's  OPBBATioir  for  anesrtsm,  I, 

431. 
Htdatids,  i,  183 ;  diagnosis  of,  i,  598; 

of  bone,  ii,  509 ;  of  breast,  ii,  251 ; 

of  liver,  i,  599. 
Htdbogbui  of  cord  and  testes,  ii,  176 ; 

its  pathology,  ii,  178;  congenital; 

ii,  177 ;  encysted,  ii,  184 ;  radical 

cure  of,  ii,    183;  on  tapping,  Ii, 

182;  spontaneous  disappearanoe  of, 

ii,  187. 
Htdbophobia,  i,  71. 
Hidbo-babgocblk,  ii,  199. 
IItdbo-thobaz,  ii,  41. 
Htdbops  abticuli,  ii,  437. 
Uymev,  imperforate,  ii,  226;  rigid,  ii, 

227. 
Htpbbmbtbopia  as  cause  of  squint,  i, 

343. 
Htpbbtbopbt   of  bone,   ii,   509;   of 

breast,  ii,  242. 
Hypopyon,  i,  308. 
Hypospadias,  ii,  163. 
Hysteria,  i,  252. 

ICB  IB  HBBNIA,  I,  609,  618. 
ICB  POULTICB,  i,  143. 
lOTHYOSIS  LIBaUiB,  1,  500. 

Ilbum,  rupture  of,  i,  578. 

Iliac  abtbbibs,  ligature  of,  i,  468. 

Ilio-pbhobal  tbiabole,  ii,  396. 

Ilium,  fracture  of,  ii,  391. 

Immbdiatb  ttbiob,  i,  9. 

ImiOTBABLB  APPABATFS  in  fracture, 
ii,365. 

Impactbd  pbactttbb,  ii,  358 ;  of  hume- 
rus, ii,  377 ;  of  radius,  ii,  384;  of 
neck  of  thigh-bone,  ii,  394. 

Impaotiok  op  P.BOBB,  i,  684^ 

iMPBBPOBATB,  auus,  i,  649 ;  hymen,  ii, 
226. 

Impbbmbablb  stbictubb,  ii,  124, 184. 

lUPOTBBOB,  ii,  221. 

Incabcbeatbd  bbbbia,  i,  608. 

Incision  of  membmna  typani,  i,  888. 

InCOM PLBTB  PBACTUBB,  li,  358. 

Incontinbncb  op  ubinb,  ii,  66. 
Indibbct  OPHTHALMOBCOPIC  BXAMnri* 

TION,  i,  290. 
Ikdolbkt  bobbb,  i,  29. 
INPAKTILB  hernia,  i,   682;  hydrocele, 

ii,  177;  paralysis,  ii,  287;  syphilis, 

1,86. 

38 


594 


nrDiz. 


fvTLAiiKATioir,  \,  14, 18;  abiorbent,  i, 
184;  aithenic,  i,  17;  phenomena 
qI^  1, 14;  increase  of  temperatore 
in,  i,  16. 

IlTTLAKHATOBY  TKVMR,  1,  58. 
IVFLiLTION  OF  TTKFAHXJX,  i»  875. 
iKOSCmV  TOB-VAIL,  i,  178. 
IKGUIITAL  HSBiriA,  i,  681. 
IVHALBB,  CHLOBOFOBK,  ii,  689. 

br  VOMIKATB  ABTBBY,  ligature  of,  1, 450. 
IKOOULATIOK,  syphilitio,  1,  77,  91 ;  vac- 

ciDO-Byphilitic,  i,  92. 
InuiriTY  after  head  injury,  i,  218. 

IVBBOT  8TIN08,  i,  68. 
IBTBBABTICITLAB  CABTIL4ftB8  07  KlTXl, 

enhlnxation  of,  ii,  848. 
l5TiBirAL  BAB,  diseates  of,  i,  887. 

IVTSBBUFFBD  BUTUBB,  i,  145. 
IVTBBSTITIAL  ZBBATITI8,  1,  807. 

iNTBflTiVBS,  mptnre  of,  i,  878 ;  obrtrac- 
tion  of,  i,  598 ;  on  tappng,  i,  597 ; 
gunshot  wounds  of,  ii,  5^. 

IHTBA-OAPBUIULB  BBACTUBB  07  VBXITB, 
Ii,  898. 

iNTBA-OBAiriAL  SUPPUBATION,  i,  221. 
IlCTBA-PABIETAL  SAC  IN  HEBNIA,  i,  627. 
iNTBA-TTTEBIirE  PBACTUBB,  ii,  867. 
iNTTJBBTTBCEPTIOlf,  i,  598. 

Intbbbion  op  bodt  in  foreign  body  in 
air-passsg^B,  ii,  22;  in  intestinal 
obstruction,  i,  596. 

Ibidbotoht,  i,  349;  in  glaucoma,  i,  828. 

IBIDO-CHOBOIDITIB,  i,  318. 

Ibidotomt,  i,  352. 

Ibib,  congenital  anomalies  of,  i,  814 ; 

wounds  of,  1,  817 ;  coloboma  of,  i, 

814. 
Ibitib,  i,  814. 

Ibbbducible  hebnia,  1, 607. 
Ibbitablb,  bladdeb,  i,  66 ;  mamma,  ii, 

248. 
Ibohiatio  hebkia,  i,  644. 

ISCHIO-BECTAL  ABBCEBS,  i,  658. 

Jaw,  fracture  of,  i,  530;  treatment 
of,  i,  531 ;  dislocation  of,  i,  529 ; 
necrosis  of,  i,  617 ;  excision  of,  i, 
523 ;  tumours  of,  i,  519,  625 ;  do- 
sure  of,  i,  528. 

JoiNTB,  dislocation  of,  ii,  316;  diseafes 
of,  ii,  420 ;  symptoms  of,  ii,  427 ; 
pathology  of,  ii,  420 ;  treatment  of, 
ii,  442;  amputation  and  excision 


of,i],  452;  ftlae^  ii.  871 ;  wondiof, 
ii,  816 ;  nennUgia  o^  i,  258;  qviioi 
of,  ii,  814;  ankjloaii  of,  u,  4Sl; 
loose  cartilages  in,  ii,  471;  ante 
suppuimtion  round,  iJ,  478. 
JrauiAB  TBnr,  wounds  of,  ii,  471 

EsLon>,  i,  158 ;  of  ear,  i,  376. 

KxBATmB,  i,  807. 

KlDBXTByinjuriea  of,  i,  580;  ii,  48;  apn- 
tiona  about,  ii,  68 ;  atone  in,  n, 
62;  malfomiationa  of,  ii^  4S; 
abecets  in,  ii,  48. 

Enbb,  amputation  at,  ii,  671 ;  aakr- 
losia  of,  ii,  461 ;  diaeaaea  oi;  ii,436; 
treatment  of,  ii,  -448 ;  mortality  d 
amputation  in,  ii,  570;  diskei- 
tion  of,  ii,  847 ;  wonnda  oi^  ii,  815; 
aui^uration  of,  ii,  457;  eidnai 
of,  ii,  460 ;  operation  oi^  ii,  462. 

Kvoox-KKXB,  ii,  811. 

Labia,  adhesion  of,  ii,  224;  tumoun  o( 
ii,  226 ;  hypertrophy  of,  ii,  22& 

Laobtkal  appabatub,  disease  of,  1,338. 

Lacbthal  bag,  washing  out,  1,340; 
obliteration  of,  i,  841. 

Lambllab  catabact,  i,  354. 

Lapabotomy,  i,  596. 

LABTiraiTiB,  ii,  27. 

Labtngoboopt,  ii,  26. 

Labtkootomt,  ii,  29. 

Labynx,  disease  of,  ii,  25 ;  exds ion  of, 
ii,  28;  foreign  bodies  in,  ii,  19; 
wounds  of,  ii,  16  ;  tumours  of,  ii. 
28;  syphilitic  disease  of,  i,  86; 
scalds  of,  ii,  23. 

Latbbal  gtbyatube  of  spine,  i,  214. 

Leech,  abtipiciai^  i,  332. 

Leo,  amputation  of,  ii,  572;  fracture 
of  bones  of,  ii,  411;  statistics  of, 
ii,  411 ;  compound,  of>  ii,  416. 

Lekb,  wounds  of,  i,  313 ;  dislocation  of, 
i,  313 ;  diseases  of,  i,  354. 

Lbtjcocyteb,  i,  18. 

Lbucobbhcba,  ii,  166. 

LiaATUBE,  the  action  of,  on  artery,  i. 
401. 

LiOATUBB,  OF  ABTBBIEB,  i,  406;  mode 
of  applying,  i,  407 ;  carbolized  cat- 
gut  in,  ii,  558 ;  of  abdominal  aorta, 
i,  448;  of  innominate,  i,  450;  of 
carotids,  i,  451 ;  of  lingual,  facial, 
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i,  454 ;  of  arteries  of  upper  extrem- 
ity, i,  455;  of  iliac  arteries,  i,  463; 
of  arteries  of  lower  extremity,  i, 
466. 

LiQHTNiKG,  accidents  from,  i,  155. 

Lime  iv  eyes,  i,  306. 

LiKBAA  EXTRACTION  OF  CATABAOT,  i, 

369. 

LnrauAL  abtbby,  ligature  of,  i,  454 ; 
in  cancer  of  tongue,  i,  504. 

Lip,  cancer  of,  i,  490 ;  chancre  of,  i,  492 ; 
cysts  of,  i,  493 ;  tumours  of,  i,  493 ; 
nsvus  of,  i,  493 ;  woands  of,  i,  485; 
restoration  of,  i,  492 ;  hare,  i,  485 ; 
phlegmonous  inflammation  of,  i, 
493. 

Lipoma,  i,  107;  of  conjunctiva,  i,  342 ; 
of  nose,  ii,  4. 

LiSFBAKc's  amputation,  ii,  574. 

Listbb's  mode  of  dressing  wounds,  ii, 
556 ;  tourniquet,  ii,  569. 

Lithic  acid  depositf,  ii,78;  calculus, 
ii,  82. 

Lithontkiptics,  ii,  91. 

Lithotomy,  ii,  104 ;  when  selected,  ii, 
104  ;  causes  of  death  after,  ii,  118 ; 
Key's  operation,  ii,  108;  me- 
dian, ii,  116;  hilateral,  ii,  117; 
Buchanan's,  ii,  117  ;  recto- vesical, 
ii,  117 ;  high  operation,  ii,  118;  in 
female,  ii,  119. 

Lithotomy  and  lithotbity  com- 
pared, ii,  92. 

Lithotbity,  ii,  95 ;  when  to  he  selected, 
ii,  56;  perineal,  ii,  116. 

Littbe's  opebation,  i,  651. 

LiTEB,  hydatids  in,  i,  699 ;  ruptured, 
i,  576. 

Local  anesthetics,  ii,  642. 

Locked  jaw,  i,  240. 

Locomotob  ataxy,  ii,  287. 

Lodgment  op  balls,  ii,  517. 

Loose  cabtilagbs,  ii,  471. 

LoBDOSiS,  i,  275 ;  ii,  513. 

LowEB  JAW,  removal  of,  i,  626;  tu- 
mours of,  i,  525. 

LUMBAB  ABSCESS,  i,  278. 
LUMBAB  COLOTOMY,  i,  680. 

Lungs,  condition  of,  in  apnoea,  ii,  42 ; 
after  drowning,  ii,  43 ;  laceration 
of,  ii,  39 ;  wounds  of,  ii,  38 ;  hernia 
of,  ii,  89. 

Lupus,  i,  34;  of  nose,  ii,  6. 


Lymphatics,   affections  of,    i,    184;' 

wounds  of,  i,  188. 
Lymphoma,  i,  140. 
Lyssi  in  hydbophobia,  i,  74. 


Macintybb's  splint,  ii,  414. 
Malfobmations,  ii,299;  of  anus,  i,  684; 

of  ear,  i,  375 ;  of  genitals,  ii,  161 ; 

of  kidney,  ii,  45 ;  of  feet,  ii,  802. 
Malignant  pustule,  i,  171. 
Malignant  tumoubs,  i,  116. 
Mamma,  diseases  of,  ii,  236 ;  excitloii 

of,  ii,  i^ 
Manipulation,  treatment  of  aneurism 

by,  i,  434 ;  reduction  of  dislocation 

of  humerus  by,  ii,  328 ;  of  hip,  ii, 

342. 
"  Masse,  beduction  en,"  i,  627. 
Meatus,  extebnal,  affections  of,  i,  878. 
Median  lithotomy,  ii,  116. 
Mbdullaby  canceb,  i,  120. 
Meibomian  glands,  obstruction  of,  i, 

299. 
Melanosis,  i,  121. 
Membbana  tympani,  injury  to,  i,  387 ; 

examination  of,  i,  388 ;  perforation 

of,  i,  388. 
Meningeal  abtbby,  rupture  of,  i,  218. 
Meningocelb,  i,  336. 
Metatabsal       bones,       amputation 

through,  ii,  574. 
Milk  cysts,  ii,  250. 
Moles,  i,  173. 

MOLLITIBS  OSSIUM,  ii,  511. 

Mobtification,  1,  36. 

Mucous  CYSTS,  i,  103 ;  of  lips,  i,  498 ; 
of  tongue,  i,  103,  495. 

MuLBEBBY  calculus,  ii,  83. 

Mumps,  i,  497. 

Muscles,  injuries  of,  ii,  282;  tumours 
of,  ii,  289;  vascular  tumours  of,  ii, 
290 ;  rupture  of,  ii,  282 ;  of  pecto- 
ral, ii,  34 ;  inflammation  of,  ii,  286 ; 
of  stemo-mastoid,  ii,  286 ;  division 
of,  ii,  313;  atropy  of,  ii,  287 ;  rigid 
atrophy  of,  ii,  312;  ossification  of, 
ii,  289;  hydatids  in,  ii,  289;  tri- 
chinse  in,  ii,  289. 

Mycetoma,  i,  172. 

Myeloid  tumoub,  i,  112 ;  ii,  603. 

Myopia,  i,  295. 

Myxoma,  i,  108. 


IHDIX. 


KjEYTBy  i,  441. 

Kailb,  affections  of,  i,  176. 

NaBIL  BOUCHl,  11,  8. 
NlBO-PBABYNaSAL  FOLTFUB,  ii,  & 

Kabal  duot  probing,  i,  840. 

Nick,  of  femar,  fractore  of,  ii,  896 ; 

of  humenu,  frictare  of,  li,  879 } 

of  wapnla,  fVactore  of,  ii»  876. 
NBCB08I8,  ii.  483,  491;  photphonii,  i, 

617;  of  bones  of  skull,  i,  288; 

operation  for,  ii,  496;   arrest  of 

growth  in  bone  after,  ii,496. 
NiBDLis,  aenpressnre,  i,  408 ;  aneurism, 

i,  447;  nevns,  i,  446 1  palate,  i, 

606. 
NiLATON's  PSOBB,  ii,  621 ;  test  line  for 

dislocation  of  hip^  ii,  896. 
Nbphbitis,  ii,  46. 
Nbphxotomy,  ii,  68. 
Nkbyxs,  inflnenoe  of, in  repair,!,  10; 

injuries  and  diseases  of,  i,  282 ;  in 

liMd  injuries,  i,  211. 
KlVBALGiA,  i,  283, 649. 
Neubitis,  optic,  i,  828. 
Neuboma,  i,  284. 
Nipples,  sobe,  ii,  285 ;  chronic  eczema 

of,  ii,258. 
NiTBOus  OXIDE,  inhalation  of,  ii,  535. 
Nodes,  ii,  488. 
Noma,  ii,  225. 
Nose,  affections  of,  ii,  1 ;  dislocation  of 

cartilage  of,  ii,  2 ;  foreign  bodies 

in,  ii,  6 ;  formation  of  new,  ii,  13 ; 

fracture  of,  ii,  1 ;  obstructions  of, 

ii,  6 ;  plugging  the,  ii,  8 ;  polypus 

of,  ii,  7 ;  washing  out,  ii,  8. 
Nybtaoxus,  i,  806. 

Oblique  inguikal  hkbhu,  i,  631. 

ObSTBUCTIOK  of  DfTESTIKE,  i,  593. 

Obtubatob  hbbkia,  i,  641. 
Obtttbatob  FOBAMEir,  hemia  into,  i, 

641 ;  dislocation  into,  ii,  340. 
Occipital  abteby,  ligature  of,  i,  455. 
Odontalgia,  i,  548. 
Odontoid  pbocbss,  displacement  of,  i, 

269. 
Odontombs,  i,  515,  587. 
(Edbila  olottidis,  ii,  23. 
(Esophageal  fobceps,  i,  570. 
(Esophagotomy,  i,  572. 
(Esophagus,  foreign  bodies  in,  i,  570 ; 

stricture  of,  i,  567 ;  cancer  of,  i,  567. 


OLEKMAXom  vmoam^  fraetore  o^  ii, 

887  s  bona  awer,  ii,  S9t. 
OKmn^  tao  in  hernia,  i,  606). 
OxEXTUic,  protrasicm  of,  i.  684;  sAe* 

sions  oi;  in  ovarian  diaeMS^  il  274 
Obtohia,  i,  176;  maligna,  i,  177. 
Opebatxtb   urTBBvsBMVCB    in  jonil 

diseasQ,  ii,  462. 
OpiiTHOrovoi,  i,  242. 
Ofhthaxjoa,  Tarietiea  of,i,  802;  179- 

pathetie,  i,  819. 
OFRTHAunm^  i,  874. 
OFHTHAunNKmn,  examination  br,  i, 

288. 
Opno  nsFB,  atrophy  of,  i,  8S8. 
Optic  jtbubitm,  i,  828. 
Obbhv  affsetioiis  of,  i,866; 

tmnoars  of,  i,  870: 
OBOHim,  U,  194;   ehronie,  ii,  197; 

syphiEtlc^  ii,  199|  toberenlar,  3, 

aoi. 

OXTHOPXllXO  BUBOXftT,  ii,  302. 

Ostbo-abthbitib,  ii,  476. 

OSTEO-ICALACIA,  il,  511. 

OsiBO-iCYELiTis,  ii,  480-4;  after  am- 
putation, ii,  582. 
Osteoid  cancbb,  ii,  605. 
Ostitis,  ii,  480. 
OSTBO-SABOOKA,  ii,  502. 
OSTBO-OHOHDBOICA,  ii,  608. 

Oyabian  DB0P8Y,  ii,  256 ;  diagnosis  < 
ii,  257 ;  tapjung,  diagnostic  tsIqc 
of,  ii,  260 ;  patbology  of,  ii,  266 ; 
statistics  of,  ii,  256;  tapping  in, 
ii,  260;  treatment  of,  ii,  261. 

Otabiotomt,  selection  of  cases,  ii,  261; 
operation,  ii,  267 ;  adhesions  in.  ii, 
273 ;  treatment  of  pedide,  ii,  275; 
on  sponging  out  pelvis,  ii,  278; 
treatment  of  wound,  ii,  279;  after* 
treatment,  ii,  279. 

Otabian  otsts,  sirppuBATDro,  treat- 
ment of,  ii,  280. 

Oxalate  op  limb,  as  gravel,  ii,  78 ;  as 
calculus,  ii,  88. 

OZ£NA,  ii,  10. 

Pain  in  inflammation,  i,  14. 

Palatb,  deft,  i,  504;  tumours  of,  i, 
511 ;  wonnds  of,  i,  510;  ulcera- 
tions of,  i,  510. 

Palhab  abch,  wounds  of,  ii,  462. 

Pannttb,  i,  804. 
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Pabacektzsis  abdominU,  i,  598;  thora- 
cis, ii,  41;  of  joints,  ii,  449;  in 
ovarian  drops j,  ii,  260. 

Pabaltsis,  spinal,  i,  262 ;  infantile,  ii, 
287;  of  bladder,  ii,  162. 

Pabaphihobis,  ii,  157. 

Pabasitbs,  i,  182. 

Pabotid,  inflammation  of,  i,  497 ;  tu- 
mour of,  i,  498. 

Patella,  dislocation  of,  ii,  346 ;  frac- 
ture of,  ii,  408 ;  compound,  of,  ii, 
410 ;  enlarged  bursa  over,  ii,  294. 

Pbdiolb  in  ovariotomy,  treatment  of, 
ii,  275. 

Pbltis,  fracture  of,  ii,  391. 

PsvBTBATiNO  W0UKD8  of  abdomen,  i, 
582;  chest,  ii,  38 ;  cranium,  i,  203. 

PsHis,  amputation  of,  ii,  159 ;  injuries 
of,  ii,  160 ;  cancer  of,  ii,  159 ;  to 
fasten  catheter  in,  ii,  129 ;  warts 
on,  ii,  158. 

Pbbfobatiko  vlceb  of  foot,  i,  171. 

PBBiCABDniM,  wounds  of,  i,  397. 

Pebinbal  AB80EB8,  ii,  126 ;  lithotrity, 
ii,  116. 

Pebinbal  fistula,  ii,  126;  section, 
ii,  134. 

PEBUTfUH,  rupture  of  female,  ii,  227; 
operation  for,  ii,  228. 

Pebiitephbitis,  ii,  49. 

PEBI0BTBX7M,  acute,  inflammation  of,  ii, 
485  ;  chronic  ii,  488. 

Pebiosteal  exostosis,  ii,  501 ;  cancer, 
ii,  505. 

Pbbiostbal  flaps  in  amputation,  ii, 
554. 

Pbbipbostatio  abscess,  ii,  69. 

Pbbitoitbum,  inflammation  of,  ii,  575  ; 
wounds  of,  ii,  582. 

Pbbonbal  tendons,  dislocation  of,  ii, 
284. 

Phaobdana,  1,  32 ;  venereal,  ii,  174. 

Phalangeal  joints,  diseases  of,  ii, 
242 ;  dislocations  of,  ii,  356 ;  frac- 
ture of,  ii,  390. 

Phabtnoeal  absoess,  i,  565 ;  ii,  26. 

Phabynootoht,  i,  572. 

Phabynx,  affections  of,  i,  565 ;  foreign 
bodies  in,  i,  569;  wounds  of,  i, 
570 ;  tumours  of,  ii,  26. 

Phlebitis,  i,  472. 

Phlebolithes,  i,  477. 

Phlegmasia  dolens,  i,  472. 


Phlegmonotts  ebtsipelas,  i,  47. 

Phospuatic  deposits,  ii,  79 ;  calculus, 
ii,  85. 

Phosphobtts  disease  of  jaws,  i,  517. 

Phbbnic  hebnia,  i,  644. 

Phimosis,  ii,  156. 

Pigbon-bbeast,  ii,  513. 

Piles,  i,  662. 

PiNGUICTTLJS,  i,  341. 

Pibogoff's  amputation,  ii,  679; 
stump  after,  ii,  581. 

PiTUiTABT  MEMBBANB,  thickening  of, 
ii,  10. 

Plastbb  of  Pabis  SPLINTS,  il,  366. 

Plugging  nobtbils,  ii,  3. 

Pneumothobax,  ii,  41. 

Poisoned  wounds,  i,  66, 

Politzbb's  method  of  inflating  tym- 
panum, i,  375. 

Polypus  of  bladder,  ii,  62 ;  of  ear,  i, 
386 ;  of  larynx,  ii,  28 ;  of  nose,  ii, 
7 ;  of  palate,  i,  512 ;  of  vagina, 
ii,  227 ;  of  rectum,  i,  671. 

Popliteal  abtbby,  ligature  of,  i,  467. 

Potts'  fbaotubb,  ii,  412. 

Poultice,  ice,  i,  143. 

Pbbpuce,  operations  on,  ii,  166;  tu- 
mour of,  ii,  160. 

Pbesbyopia,  i,  312. 

Pbessubb  to  stop  bleeding,  i,  404;  in 
cure  of  aneurism,  i,  425. 

Pbimaby  union,  i,  9. 

Pbobang,  i,  571. 

Pbojbctilbs,  wounds  caused  by,  ii, 
516. 

Pbolapsus  of  bectum,  i,  669. 

Pboptosis  oculi,  i,  189;  ii,868. 

Pbostate  gland,  affections  of,  ii,  67 ; 
inflammation  and  suppuration  of, 
ii,  68;  hypertrophy  of,  ii»  69;  cal- 
culi of,  ii,  73;  cancer  of,  ii,  74. 

Pbubitus  ani,  i,  673 ;  vulyn,  ii,  286. 

Psoas  abscess,  i,  278. 

PsoBiABis  of  nails,  i,  178. 

PSBUDO-HYPEBTBOPHIO   PABALTBI8,  ii, 

288. 
Ptebygium,  i,  341. 
Ptosis,  i,  337. 

PuBBS,  dislocation  of  hip  on,  ii,  841. 
Pubic  symphysis,  disease  of,  ii,  440. 
Pulleys  in  dislocation,  ii,  319. 
Pulpy   dbgbnebation    of    synovial 

membrane,  ii,  422. 
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PuiroTA  LAOBTXALIA,  obttrocUon  of, 
i.888. 

PUKCTUBBD  WOFITDS,  1,  148. 

PuircTUBS  ov  BLADDiB  fiom  rectum, 

ii,  162. 
Pupil,  abtifioial,  i,  852. 

PUBULBNT  OPHTHALMIA.  1,  804. 

Pub,  i,  11, 17 ;  absorption  of^  i*  19. 

PuBTULB,  malignant,  i,  171. 

Puzzle  toy,  valoe  of,  in  dislocationi, 

ii,386. 
PT.SMIA,  i,  68  ;  analyses  of  cases  of, 

i,  60;   post-mortem  appearances 

in,  i,  66 ;  not  hospital  disease,  i, 

66. 
PrBLTTIB,  ii,  47. 

QUILLBD  8UTUBE,  1, 147;  ii,  229. 
QuuTBT,  i,  612. 

Babibb,  i,  71. 

Rachitic  affections  of  bones,  ii,  612. 

Radial  abtbby,  ligature  of,  i,  461. 

Radical  cube  of  hernia,  i,  686;  of 
hydrocele,  ii,  183. 

Radiub,  dislocations  of,  ii,  831 ;  frac- 
tures of,  ii,  883 ;  compound,  of,  ii, 
889. 

Rakula,  i,  103,  495. 

Rattlbbnakb,  bites  of,  i,  68. 

Rbaction  aftbb  collapse,  i,  249. 

RsCTAironLAB  STAPP  in  lithotomy,  ii, 
117. 

Recto-vaginal  pibtula,  ii.  280. 

Rbotuk,  affections  of,  i,  654;  injuries 
of,  i,  653;  prolapse  of,  i,  669; 
stricture  of,  i,  673 ;  foreign  bodies 
in,  i,  658;  malformations  of,  i, 
648 ;  how  to  examine  patient  in,  i, 
654  ;  painful  ulcer  of,  i,  656  ; 
absc^  of,  i,  658;  polypus  of,  i, 
671 ;  dilatation  of,  i,  684. 

Rednbbb  uf  inplahxation,  i,  14. 

Rbduction  op  diblocatioks,  ii,  818  ; 
of  hernia,  i,  615. 

Rbpbactiov,  i,  294. 

Rbpbactubb  op  bone,  ii,  372. 

Relaxed  utula,  i,  511. 

Renal,  calculus,  ii,  80  ;  removal  of, 
ii,  62 ;  hismaturia,  ii,  49. 

Repaib  of  wounds,  i,  9,  13 ;  failure 
in,  causes  of,  i,  12 ;  of  fractures, 
ii,  869. 


RiPOiTZiro  OAan,  headinsrt  for,  i,  7. 
RBBibnoir  ov  jonm,  ii,  462. 

RBSOUITZOir  OV  IimjLMlCATIOB,  i,  17. 
Rbbfikatiov.  arlifieua,  ii,  44. 
Rest  in  treatment  of  aneorisin,  i,  4S4; 

in  ununited  fraotnre^  ii,  871. 
RsTAnrED  TBBTZfl.  ii,  216L 
Rbtbvtiov  ov  ubzvx,  ii,  146;  hji- 

terical,  il,  6a 
Rbtdta,  hypersamia  of,  i,  824 ;  atrophy 

of,  i,  827;  emboliam  of,  i,  126; 

dispUoement  of,  i;  828. 
Rbtuitib,  i,  824. 

RETBAOnON  OF  NIPPI.S,  ii,  252. 

Rhbukatio  abthbitib,  ii,  476. 

RhBUICATIBIC,  QOVOEMMfMAJL,  ii,  169. 

Rhinoplabtt,  ii,  18. 

Rhivoboopt,  ii,  6. 

RiB8,fhMtiireof,  ii,84j  dialooatioa  (< 
ii,88. 

RlOHABDSOir'B  spraj  prodaoer,  ii,  648. 

RiOKBTB,  ii,  612. 

Rideb'b  bone,  ii,  290. 

Rodent  ulceb.  i,  124. 

Rupia,  syphilitic,  i,  80. 

RUPTUBE,  abdominal,  i,  601 ;  of  abdo- 
minal viscera,  i,  676;  of  anenriAni,i, 
422 ;  of  artery,  i,  402;  of  bladder, 
1,581. 

Sac,  hernial,  i,  604;  omental,  i,  605; 
kelotomy  external  to,  i,  620-1. 

Sacculated  bladdbb,  ii,  58. 

Sacbal  tuxoubb,  i,  258. 

Sacbo-cocctoeal  joint,  disease  of,  ii, 
439 ;  iliac  joint,  disease  of,  ii,  439. 

Sauvaby  calculus,  i,  496 ;  fistula,  i, 
497. 

Salteb's  bwing,  ii,  414. 

Sabcoxa,  i,  136. 

Scab,  union  undeb,  i,  12. 

Scalds,  i.  160 ;  of  the  glottis ;  ii,  28. 

Scalp,  affections  of,  i,  284 ;  wounds  of, 
i,  197;  sebaceous  cysts  of,  i,  104. 

Scapula,  dislocation  of,  ii,  828 ;  frac- 
ture of,  ii,  376;  of  neck  of,  ii,  876. 

Sciatic  notch,  dislocation  of  hip  into^ 
ii,  340;  hernia  through,  i,  648. 

SCIBRHUB,  i,  118. 

SciSBOBS  for  skin  grafting,  i,  161. 

SCOBBUTIC  ulcbbs,  i,  33. 

Scoop  bxtbaction,  i,  360. 

SCBOFULA,  i,  6. 
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ScBOTAL  TUXOUBS,  diagnosis  of,  ii,  211. 
ScBOTUir,  affections  of,  ii,  218 ;  cancer 

of,  ii,  220;    injuries  of,   ii,   218; 

tumours  of,  ii,  220 ;  elephas  of,  ii, 

219. 
SCURVT,  i,  33. 
Sebaceous  cysts,  i,  104;  on  head,  i, 

235 ;  fungating,  i,  105. 
Second  intention,  healing  hy,  i,  10. 
Semilunab  oabtilaobs  of  knee,  sub- 
luxation of,  ii,  348. 
Senile,  catabact,  i,  354 ;  gangrene  i, 

37  ;  amputation  in,  i,  41. 
Sepabation  of  epiphyses  of  femur, 

ii,  400,  406;    of  humerus,  ii,  378 ; 

of  radius,  ii,  389. 
SBPTICiBMIA,  i,  53. 

Septum  of  nose,  injuries  of,  ii,  2 ;  dis- 
eases of,  ii,  9. 

Sbqubstbum,  removal  of,  ii,  494. 

Sebo-cystic  disease  of  breast,  ii,  247 ; 
of  testicle,  ii,  205. 

Sbbous  cysts,  i,  101. 

Sbbpents'  bites,  i,  68. 

Sebpiginous  chancbb,  i,  90. 

Setting  fbactubes,  ii,  362,  413. 

Sexual  hypochondbiasis,  ii,  221. 

Shabp-hook  sxtbaction,  i,  361. 

Shock  and  collapse,  i,  248 ;  opera- 
tions during,  i,  250 ;  after  gunshot 
injuries,  ii,  532-4. 

Shouldeb,  amputation  at,  ii,  564 ;  dis- 
locations at,  ii,  323;  excision  of, 
ii,  465 ;  diseases  of,  ii,  4-liO. 

Sickness,  chloroform,  ii,  537. 

Sinus,  i,  25. 

Skin,  formation  of  new,  i,  11 ;  trans- 
plantation of,  i,  160. 

Skull,  contusion  of,  i,  198;  fissure, 
i,  199;  fracture,  i,  199;  incom- 
plete fracture  of,  ii,  357 ;  gunshot 
wounds  of,  ii,  523;  perforating 
tumours  of,  i,  336. 

Sloughing  phagedjbna,  i,  31 ;  chan- 
cre, ii,  174. 

Smith's,  Nathan,  wire  splint,  ii,  415. 

Smith's,  Thomas,  gag  for  staphylora- 
phy,  i,  505. 

Snake  bites,  i,  69. 

Snuffles,  the,  i,  86 ;  ii,  6. 

Softening  of  bone  (mollities),  ii,  511. 

Solution  of  catabact,  i,  356. 

Solvents  fob  stone,  ii,  91. 


Soot  oanceb,  i,  123. 

SoBES,  varieties  of,  i,  27. 

Sobs  thboat,  syphilitic,  i,  8L 

Sounding  fob  stone,  ii,  89. 

Spasmodic  betbntion,  ii,  147. 

Spastic  contbactions,  ii,  302. 

Speculum,  bectal,  i,  666 ;  laryngeal, 
ii,  25 ;  urethral,  female,  ii,  284. 

Spent  balls,  ii,  517. 

Spebmatic  cobd,  hydrocele  of,  ii,  180; 
varicocele  of,  ii,  217. 

Spebmatocele,  ii,  184. 

Spebmatobbhgsa,  ii,  222. 

Spebmatozoa,  in  encysted  hydrocele, 
ii,  186. 

Sphacelus,  i,  36. 

Sphincteb  ani,  spasm  of,  i,  658. 

Spica  bandage,  i,  625. 

Spina  bifida,  i,  254 ;  tumours  limu- 
lating,  i,  258. 

Spinal,  wounds  of  cord,  i,  278. 

Spinal,  abscess,  i,  278;  instruments, 
i,  276. 

Spine,  concussion  of,  i,  259;  diseases 
of,  i,  277;  fracture  and  disloca- 
tion of,  i,  267;  curvature  of,  i, 
274 ;  railway  injuries  of,  i,  262. 

Spleen,  rupture  of,  i,  577. 

Splints,  ii,  363. 

Spontaneous  cubb  of  aneurism,  i, 
420. 

Spbains  of  back,  i,  273 ;  of  joints,  ii, 
314. 

Spbay  pboduceb,  ii,  543. 

Squint,  operations  for,  i,  342. 

Staff  lithotomy,  ii,  106. 

Staphyloma,  i,  312 ;  removal  of,  I,  848. 

Staphylobaphy,  i,  604. 

Stabched  bandage,  ii,  366. 

Statistics  of  amputations,  ii,  647 ;  of 
torsion,  i,  410;  of  exostosis,  ii, 
501;  of  burns,  i,  152;  of  cut 
throat,  ii,  17 ;  of  artificial  anus,  i, 
614v  683;  of  fractured  skull,  i, 
205 ;  of  fatal  cases  of  pyssmia,  i, 
58;  of  pyiemia,  i,  60;  of  spinal 
injuries,  i,  267;  of  stricture,  ii, 
124;  of  tetanus,  i,  241;  of  abdo* 
minal  iiyuries,  i,  675 ;  of  intestinal 
obstruction,  i,  594;  of  hernia,  i, 
603,  614 ;  of  stricture  of  rectum, 
i,  677;  of  stone,  ii,  87;  of  colo- 
tomy,  i,  683;  of  lithotomy,  ii,  105; 
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of  hydrocele,  li,  180 ;  of  canoor  of 
tetticles,  W,  209;  of  orurUn  diM«ae» 
li.  256 ;  of  cancer  of  breMt,  ii,  846 ; 
of  adenoma,  ii,  240 ;  of  firactnre, 
ii,  361,  411 ;  of  dUdocation  of  hn- 
menu,  ii,  824 ;  of  head  of  femur, 
ii,  889;  of  amputation,  ii,  648; 
of  diaeaae  of  knee,  ii,  670;  of  hip 
diteaie*  ii,  430 ;  of  SymeTf  ampu- 
tation, ii,  678. 

Stbatoica.,  1, 107. 

Stibujtt,  ii,  221. 

STBSiro-OLATicrLAB  JODfT,  diwaMa  of, 
ii,  440 ;  dislocation  of,  ii,  821. 

STXBiro-MASTon)  MTTBCLi,  contraction 
of,  ii,  812 ;  induration  of,  ii,  286  ; 
divifion  of,  ii,  818. 

Stbbkfk,  dislocation  and  fractore  of. 
0,87. 

Stokach,  foreign  bodies  in,  i,  589; 
ru'^iture  of,  i,  577 ;  openinff  the,  i» 
691. 

Stomatitib,  i,  498. 

Stohb  in  bladder,  ii,  87 ;  in  kidnej,  ii, 
80;  in  urethra,  ii,  88,  155;  in 
woman,  ii,  119. 

Strabibhus,  i,  842;  operation  for,  i, 
844. 

Strangulation,  internal,  i,  594. 

Stbiotubb,  of  aretbra,  ii,  123 ;  iuflam- 
matory,  ii,  147 ;  spasmodic,  ii,  147 ; 
its  complications,  ii,  137;  trau- 
matic or  cicatricial,  ii,  142 ;  treat- 
ment of,  ii,  129;  causes  of  death 
in,  ii,  143 ;  of  intestine  after  her- 
nia, i,  615 ;  of  OBSophagus,  i,  567 ; 
of  rectum,  i,  676. 

Stbohbtbb's  cubhiok,  ii,  390. 

Stukpa,  affections  of,  ii,  581 ;  dressing 
of,  ii,  556. 

Styes,  i,  299. 

Sttpticb,  i,  410. 

Subabtbagaloid  AHPTJTATioir,  ii,  577 ; 
dislocation,  ii,  352. 

Subclavian  abtbbt,  ligature  of,i,  455. 

SUBOLATIOULAB  DIBLOCATION  of  shoul- 

der,  ii,  326. 

SUBCOBACOID  DIBLOCATION  of  sbonlder, 

ii,  824. 
Subcutanboub  ligatubb  of  niDvas,  i, 

448. 
Subcutanboub  opebations,  ii,  305; 

wounds,  i,  150. 


SUBDZAPHBieiCATXO  ABSOKS,  1,  S77. 

SnaauvoiD  x>i8i.ooAn<nr  of  ahooider, 
U,825. 

BXTBSJVQJTAL  CTBrS,  1,  495. 
SUBVAMSCAKY  AB8CX88,  ii,  238. 

Subpsotobal  abscxm,  ii,  40. 

SuiflpnronB  mauoojknojf  at  sbooUfr, 
ii,826. 

8iroTiov,remoTa1  of  cataract  by,  i,  S6L 

SuIjPHVBIO  aged,  treatment  of  ditew 
of  bone  by,  ii,  408. 

SuFPBiSHOK  or  vmim,  ii,  51. 

SUPPUBATIQBr,  i,  11,  17. 

Subfbtcobt  BAiTDAai^  ii,  194;  Uor- 
gan's,  ii,  218. 

SuTinis,  continoon^  i,  146;  iater- 
mpted,  i,  145  ;  quilled,  i,  U7; 
twisted,  i,  146;  of  inteetiiia,  i,  1461 

SwiLLnre  nr  nrvzAMXATiov,  i.  14 

Stxblbphabov,  1,  836. 

STio'a  amputation  of  lbot»  ii,  578; 
operation  for  aneuriam,  i.  433; 
operation  for  itricture,  ii,  183. 

Stmpathbtio  ophtbalxia,  i,  819. 

Stnoopb,  i,  411. 

Synoyial  xbkbbakx,  disease  of.  ii, 
422. 

Syphilis,  i,  77;  sore  throat  in,  i,  $1 ; 
affections  of  tongue  in,  i,  bl; 
affections  of  bone  in,  i,  81 ;  patho- 
logy of,  i,  62,  ii,  199 ;  treatment 
of,  i,  83 ;  hereditary,  i,  86 ;  teeth 
in,  i,  89;  serpiginous  ulceration 
in,  i,  90;  marriage  after,  i,  91; 
inoculation  in,  i,  91. 

Syphilitic  dibbabb  of  rectum,  i,  81, 
674;  of  iris,  i,  315;  of  testicle, 
ii,  199 ;  of  laryx,  i,  86. 

Syphilization,  i,  91. 

SYBINOIN0  BAB,  i,  381. 

Tagliacotian  opebations,  ii,  13. 
Talipes,  different  forms  of,   ii,  303; 

their  treatment,  ii,  806. 
Tapping    abdomen,  i,  597;    orarian 

cyst,  ii,  260,  263, 272;  hydrocele,  ii, 

182 ;  intestines,  i,  597 ;  chest,  ii, 

41. 
Tabsal  cabtilagb,  tnraours  of,  i,  332. 
Tabbub,  operations  on,  ii,  496 ;  diseases 

of,  ii,  438 ;  dislocations  of,  ii,  353. 
Taxis,  the,  i,  616. 
Teale's  amputation,  ii,  560. 
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Teab  PA88A6IB,  Operations  on,  i,  889. 

Tbsth,  cysU  containing,  i,  520,589; 
syphilitic,  i,  541. 

Teeth,  diseaies  of,  i,  547 ;  affections  of 
pnip,  1,558;  of  alveolo-dental  mem- 
brane, i,  559 ;  local  dental  perios- 
titis, 1,  560. 

Teeth,  huctnre  of,  i,  557 ;  supernnmer- 
ary,  i,  541 ;  supplemental,  i,  541 ; 
malformed,  i,  541 ;  irregolaritj  of, 
i,  548;  impaction  of,  i,  546;  ab- 
sence of,  i,  546;  extraction  of,  i, 
568. 

Tbmfebatubb  in  inflammation,  i,  151 ; 
in  traumatic  fever,  i,  54. 

Tbicpobal  abtbbt,  ligature  of,  i, 
455. 

Tbxpobo-vaxillaby  articulation,  dis- 
eases of,  i,  528 ;  dislocation  of,  i, 
529. 

Tekdo  Achillib,  division  of,  ii,  808 ; 
rupture  of,  ii,  284. 

Tevdons,  inflammation  of,  ii,  291; 
rupture  of,  ii,  284;  tumours  of, 
ii,  290 ;  repair  of,  after  d'^vision,  ii, 
805 ;  dislocation  of,  ii,  284. 

Tekotomy,  ii,  808|  in  contracted 
joints,  ii,  811. 

Testicle,  malposition  of,  ii,  216 ;  dis- 
eases of,  ii,  190;  inflammation  of, 
li,  190 ;  acute,  ii,  194 ;  chronic,  ii. 
197 ;  syphilitic,  ii,  199 ;  tubercular 
disease,  ii,  201 ;  hernia  of,  ii,  204 ; 
cystic  disease  of,  ii,  205;  cancer 
of,  ii,  208;  excision  of,  ii,  215; 
strapping,  ii,  215. 

TETAinrs,  i,  240;  infantile^  i,  240;  pa- 
thology of,  i,  248. 

Thecal  abscess,  ii,  291. 

Thigh,  amputation  of,  ii,  570 ;  frac- 
ture of,  ii,  898. 

Thobaz,  injuries  of,  ii,  88;  tapping,  ii, 
41. 

Thboat,  wounds  of,  ii,  16. 

Thbohbosis,  i,  478. 

Thxtkb,  dislocations  of,  ii,  886 ;  ampu- 
of,  ii,  890;  excision  of  joints  of, 
ii.  470. 

Thtboid,  cysts  of,  i,  108 ;  diseases  of, 
i,  189 ;  extirpation  of,  i,  198. 

Thtboid  pobameit,  dislocation  into,  ii, 
840. 

TiBU,  dislocation  of,  ii,  847 ;  fracture 


of,  ii,  411 ;  arrest  of  growth  after, 

ii,  411. 
TiBUL  abtebt,  autbbiob,  ligature  of, 

i,470. 
Tibial  abtebt,  postebiob,  ligature  of, 

1,468. 

Tic  DOT7LOXTBET7X,  i,  283. 

Tinea  tabsi,  i,  299. 

Toenail^  ingrown,  i,  176;  homy,  i, 
179. 

Toes,  amputation  of,  ii,  581. 

Tongue,  diseases  of,  i,  499 ;  extirpatirn 
of,  i,  502 ;  wounds  of,  i,  499 ;  ul- 
cers of,  i,  500. 

Tongue  tie,  i,  499. 

Tonsil,  diseases  of,  i,  512;  cancer  of, 
i,  514 ;  excision  of,  i,  512. 

Tooth,  development  of,  i,  585. 

Toothache,  i,  548. 

Tooth  cysts,  i,  520,  539. 

Tooth  tumoubs,  i,  522. 

TOfiBION    OK    ABTEBIEB,    effects    of,  i, 

401 ;  mode  of  doing  it,  i,  409, 554 ; 

statistics  of,  i,  410. 
Tobticollis,  ii,  812. 
TOUBNIQUBT,  i,  405. 
TowNE*8  stereoscopic  test  for  retina,  i, 

298. 
Tbachea,   foreign   bodies   in,  ii,  19; 

wounds  of,  ii,  16. 
Tbachbotoict,  ii,  29;  its  complications, 

ii,  32 ;  for  diseaite  of    larynx,  ii, 

25;   for   foreign   bodies,   ii,   19; 

tubes,  ii,  81 ;  in  tetanus,  i*  245. 
Tbansfusion,  i,  412. 

TbANSPLANTATION  op  SKIN,  i,  160. 

Tbaumatic  delirium,  i.  245;  fever,  i, 
53 ;  gangrene,  i,  86. 

Tbendelenbubg's  tracheal  tampon,  i, 
511. 

Tbephining,  skull,  i,  229;  spine^  i, 
273 ;  long  bones,  ii,  488. 

Tbichiasis,  i,  883. 

Tbichtniasis,  ii,  289. 

Tbismus,  infantum,  i,  240. 

Tbochantbb,  fracture  of  epiphjsia  of, 
ii,  400. 

Tbubses,  i,  644 ;  to  measure  for,  i,  647. 

Tubebclb,  i,  5 ;  mucous,  U  85. 

Tumoubs,  i,  98 ;  sebaceous,  of  scalp,  i, 
104 ;  follicular,  i,  105 ;  perforating, 
of  skull,  i,  836 ;  congenital,  <k  sa- 
crum, i,  258 ;  painful  sobcutaneoos. 
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S,  285;  of  jawf,  i,  619;  fl^tttc,  !, 
101;  fatty,  i,  107;  ilbrocdlular 
and  myxomatous,  i»  108;  ilbnmi, 
i,  110 ;  cartilae^noni,  i.  111 ;  ii, 
602;  oaaeooi,  i,  112;  mjalold,  i, 
112;  gUndnlar  or  adenoid,  i,  118; 
▼ascular,  i,  114 ;  papillary,  i,  114 ; 
recurrent,  i,  114;  eancerooa,  i, 
116;  diagnoaii  of,  i,  116;  melano- 
Bis,  i,  121;  epithelioma,  I,  122; 
microacopical  anatomy  of,  i,  180 ; 
oeteoma,  i,  185 ;  farooma,  i,  186 ; 
myxoma,  i,  187 ;  adenoma,  i,  188 ; 
carcinoma,  i,  189;  lymphonia,  i, 
140;  colloid,  i,  126. 

TmcoUBS  ov  BOKB,  ii,  499 ;  their  dia- 
gnoaia,  ii,  507 ;  exoatoaia,  ii,  499 ; 
ungual,  ii,  501;  cartUaginooa,  ii, 
501 ;  oateo-aarcoma  and  chondro- 
ma, ii,  508 ;  myeloid,  ii,  508 ;  can- 
cera  of,  ii,  505 ;  epithelial,  of,  ii, 
507;  pulaatUe,  y,  508;  hydatid, 
ii,509. 

TuiriCA  YAOiNiXis,  hydrocele  of,  ii, 
176. 

Twisted  sutube,  i,  146. 

Uloxbation,  i,  27. 

UiCBBS,  i,  27. 

Ulobbs  of  cobkea,  i,  809. 

Vlsa,  dislocation  of,  ii,  831 ;  fhtctorea 
of,  ii,  387. 

Ulkab  abtsbt,  ligature  of,  i,  462. 

Ulnab  nbbvb,  injuries  to,  i,  282. 

Umbilical  hebkia,  i,  642. 

Uhbilicub,  tumours  of,  i,  181. 

Ungual  exostosib,  i,  179 ;  ii,  501. 

Ukiok  of  wounds,  i,  9 ;  of  broken  boiiea, 
ii,  869;  of  divided  tendons,  ii, 
805. 

Ukbesitced  diblocationb,  ii,  819. 

Ununited  fbactubes,  ii,  870. 

Uppeb  jaw,  removal  of,  i,  528. 

Ubachub,  open,  i,  181. 

Ubateb,  as  deposits,  ii,  78. 

Ubbteb,  injuries  of,  i,  580. 

Ubethba,  ruptured,  ii,  144;  obstruc- 
tion of,  ii,  122;  stricture  of,  ii, 
123 ;  calculus  in,  ii,  155 ;  inflam- 
mation of,  ii,  165;  affections  of 
female,  ii,  231. 

Ubethba,  tnppirg,  in  perinseum,  ii, 
185. 


UuiHBOTOVT,  interoA],  ii.  ISS;  a- 
tenial.  ii,  188. 

Ubotabt,  alMoeM.  ii,  138;  iiatii]a,S. 
140;  deponte,  ii,  75. 

UBnn,  albaminana,  ii,  76 ;  healthy,  i^ 
75;  dc^podti  in,  ii,  77;  blood ii^ 
ii,  77;  inoootiiieiice of,  ii,  66;  om- 
flow  of,  ii,  196;  retention  of.  u, 
146;  aapprenioii  of,  ii,  51 ;  citit- 
▼asation  of,  ii«  188. 

Utb&ub,  extirpation  of,  ii,  281. 

Utula,  ekMgation  of,  i,  511. 

VAOonro-sTPHiLis,  i,  92. 

VAenrA,  fordgn  bodies    in,  ii,  221; 

malformationa  of,  ii,  226:  injariai 

of,  224. 
VAenrAii  niTUUi,  operations  for,  n, 

28a 
YAeiVAIi    OTBTOCBia,    Ac,    ii,    280; 

Uthotomj,  ii,  121. 
VAzaALTA's  treatment  of  aneurism,  i, 

424. 
Vabioooelb,  ii,  217. 
Vabicobb ANEUBI8K,  i,  438;  nicer,!, 31. 
Vabix,  i,  477 ;  aneurianaal,  i,  438. 
Vabculab  eebatitib,  i,  307. 
Vabculab   pbotbubion  of  eyebKll,  i, 

868. 
Vasoulab  tvmoub,  i,  440. 
Vault  op  bkull,  fracture  of,  i,  199. 
Veins,  injuriea  and  diaeaaes,  of,  i,  471 ; 

operations  on,  i,  481 ;  hseniorrhage 

from,  i,  404 ;  entrance  of  air  into, 

i,  476 ;  varicose,  i,  477. 
Velum  palati,  wounds  of,  i,  510. 
Venebection,  operation  of,  i,  482;  in 

chest  injuries,  ii,  87 ;  in  head  in* 

juries,  i,  223-& 
Venebeal  dibeabes,  local,  ii,  165. 
Ventbal  hebnia,  i,  642. 
Vebbuoa,  i,  172 ;  necrogenica,  i,  67. 
Vebico-intebtinal  pibttla,  ii,  61. 
Vebico-pbobtatic  calculus,  ii,  74. 
Vesico-vaginal  fistula,  ii,  230. 
Vienna  paste,  i,  129. 
Villous  obowths,!,  126;  of  bladder, 

ii,  63 ;  of  rectum,  i,  672. 
ViscEBA,  abdouinal,  protrusiou  of,  i, 

584;  rupture  of,  i,  573;  wounds 

of,  i,  586. 
Vision,  field  of,  i  297;  anomalies  of, 

i,  323. 
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ViTRBOTrs  HirxoTni,  aflectious  of,    i, 

820. 
VoLTtTLirs,  i,  594. 

VULYA,  IKJVBIBS  OF,  il,  224. 

VuLvrriB,  ii,  226. 

Wabdbop's  ofibation  for  aneurism, 

1,438. 
Wabts,  anal,  i,  678 ;  venereal,  i,  173  ; 

skin,  i,  172. 
Wax  in  bab,  i,  879. 
WbAB  80BB8,  i,  29. 
Wbbbbd  FnraBBS  and  toe^  ii,  300. 
Wbight,  BXTBirsioir  by,  ii,  399. 
Wbnb,  i,  235. 

WlKD    CONTUSIONS,  ii,  517. 


WnffOriFB,  foreign  bodies  in,  ii,  19. 
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